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PREFACE 

The CHAPARRAL guided m i s s i l e  system, t he  20-m. VULCAN gun, 
t h e  Forward Area Ale r t i ng  Radar, and t h e  se l f -propel led  HAWK 
m i s s i l e  system now i n  t h e  a c t i v e  Army inventory  r e p r e s e n t  t h e  
culminat ion of a long and perp lex ing  sea rch  f o r  an e f f e c t i v e  
s o l u t i o n  t o  t h e  forward a r e a  low-a l t i tude  a i r  defense problem. 
From t h e  end of World War I1 u n t i l  t h e  mid-19501s, t h e  Ordnance 
Corps sought t o  meet t h e  low-a l t i tude  t h r e a t  through t h e  modern- 
i z a t i o n  of e x i s t i n g  a r t i l l e r y  guns. During t h a t  per iod ,  a number 
of p o s s i b l e  s o l u t i o n s  t o  t h e  problem were i n v e s t i g a t e d ,  b u t  few 
of them reached t h e  hardware s t a g e  and only  one-the improved 
40-mm. se l f -propel led  gun (DUSTER)-was ever  r e l ea sed  t o  t h e  Army 
supply system. Convinced t h a t  t h e  achievement of a f u l l y  e f f ec -  
t i v e  forward a r e a  a i r  defense  system would r e q u i r e  a s i g n i f i c a n t  
engineer ing  breakthrough i n  f i r e  c o n t r o l  technology, t h e  Chief of 
Ordnance s e t  ou t  t o  f u l f i l l  t h e  requirement f o r  an optimum weapon 
system through a s e r i e s  of evolu t ionary  developments. 

The Light  A n t i a i r c r a f t  Development Program thus  begun i n  1952 
cons i s t ed  of t h r e e  p rog res s ive  phases: t h e  improved RADUSTER 
system f o r  i n t e r i m  use,  followed by t h e  advanced 37-mm. VIGILANTE 
system, and f i n a l l y ,  t h e  f u t u r i s t i c  se l f -propel led  MAULER guided 
m i s s i l e  system, which emerged i n  1957-58 a s  t h e  proposed u l t i m a t e  
s o l u t i o n  t o  t h e  low-a l t i tude  forward a r e a  a i r  defense problem. 
Also placed i n  development i n  1958 was t h e  manportable,  shoulder- 
launched REDEYE m i s s i l e  system t o  p r o t e c t  t h e  f o o t  s o l d i e r  a g a i n s t  
a t t a c k  by low-flying, s t r a f i n g  p lanes  and close-support a i r c r a f t .  
One by one t h e  t h r e e  l i g h t  a n t i a i r c r a f t  weapons succumbed t o  t h e  
exceedingly complex problems posed by t h e  s t r i n g e n t  t a c t i c a l  and 
l o g i s t i c a l  requirements  of forward a r e a  a i r  defense-the RADUSTER 
i n  1958; t h e  VIGILANTE, in 1963; and t h e  MAULER i n  November 1965. 
The REDEYE m i s s i l e  system f i n a l l y  reached t h e  f i e l d  i n  1967 a f t e r  
narrowly escaping t h e  same f a t e .  . 

Although t h e  t e c h n i c a l  f e a s i b i l i t y  of t h e  s ingle-vehic le  
MAULER concept was s u c c e s s f u l l y  demonstrated, t h e  t ime and money 
r equ i r ed  t o  s o l v e  c e r t a i n  problems and complete development of 
t h e  t a c t i c a l  system caused i t  t o  l o s e  out  i n  competi t ion wi th  a 
combination of o t h e r  a i r  defense  weapons t h a t  presumably would 
provide an e a r l i e r  o p e r a t i o n a l  c a p a b i l i t y  a t  l e s s  c o s t .  To f i l l  
t h e  void l e f t  by te rmina t ion  of t h e  MAULER, t h e  Department of t he  
Army adopted a forward a r e a  a i r  defense p lan  which provided f o r  a 
number of se l f -propel led  HAWK b a t t a l i o n s  and composite m i s s i l e  
and gun b a t t a l i o n s  c o n s i s t i n g  of t h e  CHAPARRAL and VULCAN, 
t oge the r  w i t h  a Forward Area Ale r t i ng  Radar t o  provide e a r l y  
warning and t a r g e t  i d e n t i f i c a t i o n  information.  The all-arms 



shoulder-launched REDNE m i s s i l e  system was a l s o  procured f o r  use 
i n  t h e  forward a r e a  i n  conjunct ion wi th  t h e  Forward Area Aler t ing  
Radar. 

This monograph t r a c e s  t h e  h i s t o r y  of t he  CHAPARRAL and t h e  
Forward Area Ale r t ing  Radar from t h e i r  i ncep t ion  i n  1963-64 
through e a r l y  1975. H i s t o r i e s  of t h e  MAULER and REDEYE have 
a l r eady  been published. The h i s t o r y  of t h e  se l f -propel led  HAWK 
w i l l  be  covered i n  t h e  volume with t h e  b a s i c  HAWK system a t  a 
l a t e r  da t e .  

31 May 1977 Mary T. Cagle 
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PART ONE 

THE CHAPARRAL WEAPON SYSTEY 



CHAPTER I 

(U) O R I G I N  OF THE PROJECT 

Background 

The need f o r  t h e  CHAPARRAL guided m i s s i l e  system now deployed 
i n  composite b a t t a l i o n s  wi th  t h e  VULCAN gun system grew out  of 
t e c h n i c a l  problems and de l ays  i n  t h e  MAULER and REDEYE programs i n  
mid-1963. Had t h e r e  been no problems o r  de lays  i n  t h e  MAULER and 
REDEYE, t h e r e  would have been no CHAPARRAL, because t h e s e  programs 
r ep resen ted  t h e  proposed u l t i m a t e  s o l u t i o n  t o  t h e  forward a r e a  
low-a l t i tude  a i r  defense  problem. The manportable,  shoulder-  
f i r e d  REDEYE m i s s i l e  system was t o  r e p l a c e  t h e  outmoded .50-cal iber  
machine gun, whi le  t he  MALILER weapon system was t o  supplant  t h e  
o b s o l e t e  M42 DUSTER, a twin 40-mrn. s e l f -p rope l l ed  gun. Both of 
t h e s e  weapon systems were o r i g i n a l l y  considered t o  be f e a s i b l e  and 
w i t h i n  t h e  c u r r e n t  s t a t e  of t h e  a r t .  Thei r  development, however, 
was marked by major t e c h n i c a l  problems, compromises i n  m i l i t a r y  
c h a r a c t e r i s t i c s ,  schedule s l i ppages ,  and e s c a l a t i o n  i n  program 
c o s t s .  A s  a r e s u l t  of t e c h n i c a l  problems and de l ays  encountered 
i n  1962 and 1963, product ion  r e l e a s e  of t h e  REDEYE system was 
de fe r r ed  t o  1964, and t h e  MALILER development program was r e o r i e n t e d  
t o  one of f e a s i b i l i t y  v a l i d a t i o n . 1  

I n  view of t h e  s t r e t c h o u t  i n  t h e  MAULER and REDEYE programs, 
t h e  A s s i s t a n t  Secre ta ry  of t h e  Army, R&D, i n  June 1963, d i r e c t e d  
t h a t  p rov i s ion  be made f o r  an  i n t e r i m  and/or  backup system a s  an 
a l t e r n a t e  s o l u t i o n  t o  t h e  forward a r e a  a i r  defense  problem. Among 
t h e  "quick-fix" approaches suggested f o r  cons ide ra t ion  were adap- 
t a t i o n  of e x i s t i n g  a i r - to -a i r  m i s s i l e s ,  such a s  t h e  SIDEWINDER and 
FALCON, t o  t h e  a i r  defense r o l e ;  a mod i f i ca t ion  of t h e  HAWK t o  a 
more mobile m i s s i l e  system t o  f u l f i l l  a p o r t i o n  of t h e  MAULER 
mission;  and a backup MAULER program wi th  another  c o n t r a c t o r ,  
based on reduced m i l i t a r y  requirements f o r  an  e a r l i e r  a v a i l a b i l i t y  
da t e .  The b a s i c  MAULER was a complete, se l f -conta ined  a i r  defense 
system wi th  a l l  r a d a r s ,  I d e n t i f i c a t i o n ,  Fr iend o r  Foe (IFF) equip- 
ment, computers, l aunchers ,  and m i s s i l e s  mounted on a s i n g l e  
t racked  veh ic l e .  The t rade-of fs  considered f o r  a n  e a r l i e r  ava i la -  
b i l i t y  d a t e  included us ing  two v e h i c l e s  i n s t e a d  of one, i nc reas ing  

 or a complete h i s t o r y  of t h e s e  m i s s i l e  systems, see  Mary T. 
Cagle, History o f  t h e  YAULER Weapon System (MICOM, 19 Dec 68), and 
History o f  t h e  REDEYE Weapon System (MICOM, 23 May 74). 



t h e  radar  c ross-sec t ion  of t h e  t a r g e t  m i s s i l e ,  giving up pass ive  
de tec t ion ,  and reducing t h e  requi red  a l t i t u d e  by 2,000 fee t .2  

Af ter  a  cursory time and c o s t  s tudy,  t h e  Army Missile Command 
(MICOM) concluded t h a t  t h e  suggested HAWK and FALCON-SIDEWINDER 
concepts o f fe red  a high p r o b a b i l i t y  of success wi th in  t h e  pre- 
sc r ibed  18-month timeframe, but  t h a t  no b e n e f i t  would accrue from 
a backup MAULER system wi th  reduced c a p a b i l i t i e s .  The Hughes 
A i r c r a f t  Company and Phi lco  Corporation had a l ready performed 
prel iminary unfunded s t u d i e s  i n v e s t i g a t i n g  the  a d a p t a b i l i t y  of 
t h e  FALCON and SIDEWINDER m i s s i l e s  t o  t h e  surface-to-air  ro l e .  
An a d d i t i o n a l  3-month study would be requi red ,  however, f o r  t h e  
refinement of previously generated da ta  and f o r  f u r t h e r  performance 
i n v e s t i g a t i o n s  of t h e  ind iv idua l  systems versus  c e r t a i n  represent -  
a t i v e  th rea t s .  I n  the  case  of t h e  modified HAWK system, a  period 
of 6 months would be requi red  f o r  s tudy and l imi t ed  t e s t i n g  t o  
e s t a b l i s h  t echn ica l  f e a ~ i b i l i t y . ~  

Advent of t h e  CHAPARRAL Concept 

I n  September 1963, MICOM awarded t h e  Phi lco  Corporation and 
Hughes A i r c r a f t  Company study con t rac t s  of $24,712 and $24,993, 
r e spec t ive ly ,  t o  de f ine  surface-to-air  system concepts using t h e  
Navy's SIDEWINDER 1 C  m i s s i l e  and t h e  A i r  Force's FALCON (GAR-28) 
missile. These adap ta t ions  were t o  be  considered e i t h e r  a s  
p a r a l l e l  developments t o  t h e  REDEYE and MAULER o r  a s  quick-fix 
weapons which could be f i e l d e d  wi th in  18  months. The Hughes 
A i r c r a f t  Company was a l s o  awarded a $38,291 con t rac t  f o r  t e c h n i c a l  
support on t h e  FALCON and i n f r a r e d  search-track s e t  equipments 
loca ted  a t  t he  Naval Ordnance Tes t  S ta t ion .  Phi lco  proposed a 
system which combined t h e  SIDEWINDER 1 C  m i s s i l e ,  LAU-7 a i r c r a f t  
launcher, M45 quad .50-caliber machine gun mount, and t h e  M113 
armored personnel c a r r i e r .  Hughes proposed a concept using t h e  
FALCON m i s s i l e  launched from i ts  conta iner  mounted on a t r a i n a b l e  
t u r r e t ,  an  In f ra red  Search Track Set  (IRSTS), and t h e  XM-546 
veh ic l e  which was being developed f o r  t h e  MAULER system. 

Late i n  1963, competitive t r ack ing  tests were conducted a t  
t h e  Naval Ordnance Test S t a t i o n ,  using t h e  two m i s s i l e  seekers  
and t h e  IRSTS. Tracking tests were s a t i s f a c t o r y  f o r  both t h e  

(2) MFR, Chf, AMC Dev Div, 
f o r  MAULER & REDEYE. Both 

3~~ AMSMI-RFC-34, CG, 

CG, MICOM, 5  Jun 63, subj :  Fld Army AD. 
4  Jun 63, subj :  In ter im & Back-up Sys 
i n  H i s t  Div F i l e  (HDF) . 
MICOM, t o  CG, AMC, 7 Jun 63. HDF. 



SIDEWINDER and FALCON; however, t h e  IRSTS could n o t  d e t e c t  incoming 
t a r g e t s  a t  t h e  requi red  range f o r  s a t i s f a c t o r y  system opera t ion .  
I n  January 1964, MICOM recommended t h a t  no f u r t h e r  work be done on 
t h e  FALCON concept.  Although t h e  SIDEWINDER 1 C  appeared t o  be  
p o t e n t i a l l y  adap tab le  t o  t h e  sur face- to-a i r  r o l e ,  t h e  Command 
recormended t h a t  demonstration f i r i n g  t e s t s  and c o s t  e f f e c t i v e n e s s  
s t u d i e s  be  conducted be fo re  making a f i n a l  dec is ion .  

The f i r e  u n i t  of t h e  proposed i n t e r i m  low a l t i t u d e  a i r  defense  
system, which became known a s  t h e  CHAPARRAL, * contained t h r e e  major 
components: a t racked  v e h i c l e ,  a mount launcher ,  and h e a t  seeking 
SIDEWINDER 1 C  m i s s i l e s .  It was t o  be assembled by b o l t i n g  toge the r  
e x i s t i n g  off- the-shelf  components which included t h e  MI13 t racked  
v e h i c l e ,  t h e  M45 machine gun mount wi th  LAU-7 a i r c r a f t  l aunchers  
r ep l ac ing  t h e  machine guns, and fou r  SIDEWINDER 1 C  m i s s i l e s .  Most 
of t h e  m i s s i l e  components were proven product ion hardware, and some 
were combat t e s t e d  wi th  documentation and t e s t  equipment a l r eady  
a v a i l a b l e .  Major c h a r a c t e r i s t i c s  of t h e  SIDEWINDER 1 C  m i s s i l e ,  
t h e  modified M45 mount, and MI13 v e h i c l e  a r e  depic ted  i n  t h e  
accompanying i l l u s t r a t i o n s .  

About $200,000 was spent  i n  FY 1964 t o  d e f i n e  system concepts 
based on t h e  SIDEWINDER and FALCON m i s s i l e s  and t o  perform com- 
p a r a t i v e  seeker  t r ack ing  t e s t s  of t h e s e  m i s s i l e s .  Of t h i s  sum, 
$75,000 was spent  on t h e  SIDEWINDER (CHAPARRAL) ~ t u d i e s . ~  

* 
The name CHAPARRAL i s  de r ived  from chaparro, a Spanish term 
desc r ib ing  t h e  dense t h i c k e t s  of shrubs and dwarf evergreen oak 
found i n  t h e  southwestern United S ta t e s .  The Chaparral b i r d ,  
a l s o  known a s  t h e  Roadrunner, borrowed t h i s  name because he 
n e s t s  i n  t h e s e  chapa r ra l  t h i c k e t s .  The des igna t ion  a p t l y  
descr ibed  t h e  CHAPARRAL mission and deployment concept,  a s  a 
l a r g e  number of f i r e  u n i t s  would be  deployed wi th  each forward 
d i v i s i o n  and provide a dense, almost impenetrable  concent ra t ion  
of a i r  defense. Presn t o  NATO AC/225 Panel  V ,  F t  B l i s s ,  Tex, 
12  Dec 67, by LTC Donald H. Steenburn. RHA Bx 14-8. 

4(1)  Phi lco  Rept,  Tech Sys D e f i n i t i o n  Study f o r  an  In t e r im  LA 
Def Sys, 6 Dec 63. Cited i n  Aeronutronic Pub C-3073, 15  Apr 65, 
sub j :  CHAP Prel im Design Rept. RSIC. (2) MICOM Rept, Fwd Area AD 
sys  (CHAP) IPR, 29-30 Aug 66. RHA Bx 14-7. (3) Rept, Presn t o  
Ad Hoc Gp of t h e  ASAP, 14  Mar 68. RHA Bx 14-8. (4) L t r ,  DcG/ADS, 
MICOM, t h r u  CG, AMC, t o  ASA(I&L), DA, 14 J u l  65, sub j :  Req f o r  
Apprl of D&F f o r  t h e  CHAP AD Sys, w i n c l s .  HDF. 

5 ~ ~ ~ , 0 ~  Rept, Prel im Tech Dev Plan - CHAP LA AD Sys, 14 Jan  
65, p. 1-5. RSIC. 



Artist's Conception of the Proposed CHAPARRAL System Aboard the MI13 Vehicle 



STANDARD M45 SERIES MOUNT SAM SYSTEM 
1 

' - ,  

1 61 " 
55 { id .  
56 IN. 

2,150 TO 0303 L B  
1 HP, 1 2  VDC A1,OTOR 
3GO TO 2933 K A T T  
5 Hi<. Ti2 UNLlhJ,lTED 
0-68 DEG2EES PER SECOND 
0-bG DEGREES PER SECOND 

LENGTH (W ' 0  ARMAMENT 8, AMMO) 
WIDTH ( W  o AMAMENT & AMMO) 
HEiGHT ( W  0 ARMAMENT & AMMO) 
ViEiGHT OF !,lOUNT, COMBAT LOADED 
pQ\':Eg 
PO'r;'ER CHA.RGEI? 
DUTY CYCLE (5 MiN CH: 5 MIN OFF) 
AZIM'JTH SF'Li-Jr: 
ELEVATION SPEED 

SiSt.1-i 

M13 OH h i K  9 MOD 1 
fA20 TRAILER 

66 " 
-- 6 4 "  ( I t jC.  LAlJ$CHERS) 

5 6 "  
2300 L B .  
1.5 HP 2 8 V  DC MOTOR 
USE VElHlCLE 
UNLIMITED 
0-60 0 SEC 
0-00 0 'SEC 

MI8 WITH REVISED RETICLE 

WEIGHT 9 0 0  L B  INCLUDING HOIST 
LENGTH l l i  

83 
I 

W!DT% 
FEiGHT 2 3 

C h a r a c t e r i s t i c s  o f  t h e  Plodif i e d  M45 Mount 



- -- - 

B .  
LOW S ILHOUETTZ  
HATCH COWER 

LENGTH MAX OVERALL 
REDUCIBLE TO 

HEIGHT MAX OVERALL 
REDUCIBLE TO 

WIDTH MAX OVERALL 
REDUCIBLE TO 

GROUND CLEARANCE 
FORD;:iG EEPT!1 
WEIGtjT 

COMBAT LOADED* 
NET 
AfR DROP ( +  2% 

CREW 
PERSONNEL CAPACITY 

ARMAMENT. 

AMMUNITION 

SPEED LAND FORWARD 
REVERSE 
WATERFORWLRG 

CRUISING RANGE 
F U E L  CAPACITY 

191-1.'2 IN. 
190 IN. 
86-1 2 IN. 
79-1 i 2  IN. 

105-3'4 IN. 
100 IN. 
16 IN. 
L!NL!!A!TEC 

22,900 
23,160 
18.600 
1 DRIVER 
12 /XEh INCLUDING 

COMMANDER 
C A L  .50 MACHINE 
GUN 

2000 iiDS CAL .50 

40 MFF; 
6.6 hA'>ii 
3.5 MPH 
200 h i ! .  
80 GAL: 

M113, MODIFIED FOR 
SIDEWINDER SAM SYSTEM 
191-1/2 It.;. 
19C IN. 
86-1/2 IN. 
79-1 '2 IN. 
105-3/4 IN. 
100 114. 
16 IN. 
UNL!MITED 

23,690 
N.A. 
N.A. 
2 
N.A. 

C A L  .SO MACHINE 
GUN 
4 MISSILE LAUNCHERS 
20G0 RDS CP.L .50 
8 SIDEWINDER !alSSILES 
46 MPH 
6.6 MPH 
3.5 MPH 
2; 200 ,541. 
80 GAL. 

* COMPLETE SYSTEM 

Characteristics of the Modified M113 Vehicle 



FllVS - T A R G E T - D E T E C T I N G  D E V I C E  

e c--- 
SAFETY-ARMING DEVICE 

GUIDANCE AND 
CONTROL. SECTION 

LENGTH 
ROPY DIAMETER . . 

CONTROL CANARD CLEARANCE 
TA iL  W i N G  CLEARANCE 
WEIG!lT: ON LAUSCHER 

: ROCKET MOTOR BURNT 
GYRO GIMBAL LIMIT 
PNEUMATIC AND ELECTRICAL POWER; TIME OF 
ROCKET MOTOR TOTAL IMPULSE 
MISSIl-E ACCELERATION, PEAK 
MANEUVERING CAPABILITY (SEA LEVEL) 

114 INCHES 
5 INCHES 

16.4 INCHES 
24.8 1 NCI-IES 
192 PC!JrdDS 
125 PGUNDS 
,t 40 DEGREES 
60 SECCJE4DT 

l4,OCO I-B.-SEC. 
25 G'S 

16 .5  G'S 

Exploded View of the SIDEWINDER 1C Missile 



Program f o r  A i r  Defense of t h e  F i e l d  Army 

I n  t h e  wake of cont inuing  s l i ppages  i n  t h e  MAULER program, 
both  as t o  a v a i l a b i l i t y  and a t t a i n a b l e  c h a r a c t e r i s t i c s ,  t h e  
Sec re t a ry  of Defense, i n  September 1964, reques ted  t h e  Department 
of t h e  Army (DA) t o  d e f i n e  a s p e c i f i c  program f o r  i n t e r i m  forward 
a r e a  a i r  defense ,  t o  i nc lude  an  irmnediate buy of a v a i l a b l e  weapons 
f o r  deployment w i th  f o r c e s  i n  Europe. A s tudy  completed by t h e  
Of f i ce  of t h e  Ass i s t an t  Chief of S t a f f  f o r  Force Development 
(OACSFOR), on 30 September 1964, emphasized t h e  urgency of pro- 
v id ing  s u i t a b l e  air  defense weapons f o r  assignment t o  Europe by 
1968. Among t h e  systems considered by t h e  s tudy  group were t h e  
se l f -p rope l l ed  (SP) HAWK; REDEYE; Hispano-Suiza T r i p l e  20-mm. gun; 
M61-VULCAN 20-mm. gun; M42 40-mm. gun (DUSTER); and t h e  proposed 
CHAPARRAL. 

One of t h e  most promising op t ions  de f ined  w a s  a weapons mix 
of t h e  CHAPARRAL w i t h  a companion gun system (Option IV). It was 
found t h a t  u s e f u l  improvement i n  defense e f f e c t i v e n e s s  could be 
a t t a i n e d  by f i e l d i n g  f i v e  composite CHAPARRALIgun b a t t a l i o n s  f o r  
f a i r  weather,  p r o l i f e r a t e d  defense,  and t h r e e  b a t t a l i o n s  of SP 
HAWK f o r  a l l  weather defense.  I n  a d d i t i o n ,  one CHAPARRAL~~U~ 
b a t t a l i o n  and one SP HAWK b a t t a l i o n  would be needed f o r  use  a s  a 
t r a i n i n g  base i n  t h e  Cont inenta l  United S t a t e s  (CONUS). A s  then - 
envis ioned ,  t h e  composite a i r  defense  b a t t a l i o n  would c o n s i s t  of 
four  f i r i n g  b a t t e r i e s .  The primary weapon f o r  two'of t h e s e  
b a t t e r i e s  would be  t h e  CHAPARRAL. The o t h e r  two b a t t e r i e s  would 
be  equipped wi th  a n  optimum gun system. Each b a t t e r y  would have 
16 primary weapons. To provide e a r l y  warning and i d e n t i f i c a t i o n ,  
each CHAPARRAL f i r i n g  p la toon  would be equipped wi th  a continuous 
wave a c q u i s i t i o n  r a d a r  and a n  IFF system. The composite and SP 
HAWK b a t t a l i o n s  would be  complemented by t h e  shoulder - f i red  REDEYE 
m i s s i l e  which had been r e l e a s e d  f o r  product ion e a r l i e r  i n  1964. 

The Sec re t a ry  of Defense approved Option I V  of t h e  ACSFOR 
s tudy  i n  Decision/Guidance 2-4-048, on 17  November 1964. The 
CHAPARRAL w a s  t o  be a quick f i x ,  i n t e r i m  weapon system which 
would be  deployed t o  Europe only,  and remain i n  t h e  f i e l d  some 
2 t o  4 yea r s  u n t i l  t h e  MAULER became a v a i l a b l e .  Its development 
would be based on a bo l t - t oge the r  concept w i t h  off- the-shelf  
hardware and minimum changes t o  meet an  e a r l y  b a t t a l i o n  a c t i v a t i o n  
d a t e  of J u l y  1967 and deployment t o  Europe i n  January 1968. 

Along w i t h  approval  of Option I V  of t h e  ACSFOR s tudy ,  t h e  
Defense Department d i r e c t e d  M I C O M  t o  start a t e c h n i c a l  development 
p l an  f o r  CHAPARRAL and t o  i n i t i a t e ,  w i t h  t h e  Army Tes t  & Evaluat ion 
Command, an  Engineering DesignIMil i tary P o t e n t i a l  Tes t  (EDIMPT) 
program. The o b j e c t i v e  of t h i s  phase was t o  v e r i f y  performance of 



t h e  CHAPARRAL m i s s i l e  as p a r t  of t h e  weapon system t r a c k i n g  and 
f i r i n g  loop. Also, c e r t a i n  hardware, t e c h n i c a l ,  and s a f e t y  con- 
s i d e r a t i o n s  would be eva lua ted  t o  i n s u r e  t h a t  t h e  adap ta t ion  of 
e x i s t i n g  hardware could b e  accomplished t o  a l low product ion of a 
workable system i n  t h e  timeframe scheduled. Concurrently wi th  
t h e  ED/MPT phase, t h r e e  competi t ive gun systems would undergo 
eva lua t ion  and one would b e  s e l e c t e d  f o r  u se  wi th  t h e  CHAPARRAL 
i n  t h e  composite ba t t a l i on .6  

Pre l iminarv  Technical  Develo~ment  P l an  

The Army Missile Command completed t h e  pre l iminary  t e c h n i c a l  
development p l a n  f o r  t h e  CHAPARRAL on 14 January 1965. I n  t h e  
absence of a Q u a l i t a t i v e  Mate r i e l  Requirement (QMR), t h i s  p l a n  
was l i m i t e d  t o  a d e s c r i p t i o n  of t h e  development, engineer ing ,  and 
i n d u s t r i a l  e f f o r t  which would b e  respons ive  t o  t h e  program def ined  
i n  t h e  ACSFOR s tudy  of September 1964. 

The program o u t l i n e d  i n  t h e  pre l iminary  p l an  d id  not  fo l low a 
normal development cyc l e  f o r  two reasons.  F i r s t ,  t h e  system concept 
r e l i e d  upon t h e  a d a p t a b i l i t y  of c e r t a i n  major i tems of m i l i t a r y  
equipment t h a t  had a l r eady  been developed; and second, t h e  l i m i t e d  
time a v a i l a b l e  be fo re  t h e  e s t a b l i s h e d  deployment d a t e  ( 1  January 
1968) d id  no t  a l low any ex tens ive  redes ign  o r  major modi f ica t ions  
be fo re  a r e l e a s e  f o r  product ion.  Accordingly, t h e  immediate goa l  
of t h e  development program was t o  r e a l i z e  t h e  g r e a t e s t  performance 
of t h e  va r ious  components through minor modi f ica t ions  only,  and 
w i t h i n  t h e  a v a i l a b l e  time. 

P r i n c i p l e s  of System Performance and Operat ion 

Bas i ca l ly  conceived a s  an  i n t e r i m  f a i r  weather a i r  defense  
weapon f o r  use wi th  t h e  d i v i s i o n ,  t h e  CHAPARRAL was expected t o  b e  
capable of engaging t h e  fo l lowing  t a r g e t  types dur ing  d a y l i g h t  
hours and wi th  good v i s i b i l i t y :  

1. He l i cop te r s  under any a s p e c t ,  a t  speeds up t o  120 knots  

(1) D i d .  (2) ACSFOR Rept , 30 Sep 64, sub j : Program f o r  AD - 
Fld Army. Cited and summarized i n  CDC Study M-6098, Aug 65, sub j :  
TAMIRAD, Vol. I, p. C-8, and MICOM Rept, Prel im Tech Dev Plan  - 
CHAP LA AD Sys, 14 Jan  65, p. 1-1. RSIC. (3) CHAP Program Sum, 
Dec 69. RHA Bx 14-8. (4) MICOM Rept, Fwd Area AD (CHAP) IPR, 
29-30 Aug 66, p. 1-2. RHA Bx 14-7. (5) SECDEF Decision/Guidance 
2-4-048, 17  Nov 64, sub j :  Fwd Area AD Wpns. CMO F i l e s .  



and a t  a l t i t u d e s  from 100 t o  5,000 f e e t .  

2. Low performance reconnaissance  ( r e c i p r o c a t i n g  engine) 
a i r c r a f t  a t  speeds from 80 t o  220 knots  and a t  a l t i t u d e s  from 
100 t o  5,000 f e e t ,  r e g a r d l e s s  of a s p e c t .  

3. J e t  a i r c r a f t  ( s i n g l e  o r  m u l t i p l e  engine)  on t h e i r  receding  
l e g  ( t a i l  chase)  a t  speeds from 150 t o  550 knots  and a t  a l t i t u d e s  
from 100 t o  10,000 f e e t .  

I n  a t y p i c a l  sequence of ope ra t ion ,  t h e  a c q u i s i t i o n  o r  e a r l y  
warning ope ra to r  would provide f i r e  d i s t r i b u t i o n  informat ion  v i a  
r a d i o  t o  t h e  mount opera tor .  Upon r e c e i p t  of d i r e c t i o n a l  and 
est imated range informat ion  on suspected t a r g e t s ,  t h e  mount 
o p e r a t o r  would s lew t h e  mount t o  t h e  a p p r o p r i a t e  s e c t o r  and com- 
mence o p t i c a l  t r a c k  of t h e  t a r g e t  u s ing  a modified M-18 r e f l e x  
s i g h t .  An a u d i b l e  tone i n  t h e  o p e r a t o r ' s  headse t  would i n d i c a t e  
s u f f i c i e n t  s ignal- to-noise t o  a l low t h e  m i s s i l e  t o  lock  on t h e  
t a r g e t  be fo re  launch. Upon r e c e i p t  of t h i s  s i g n a l  and completion 
of t a r g e t  i d e n t i f i c a t i o n ,  t h e  mount ope ra to r  would uncage t h e  gyro, 
supe re l eva te  t o  about  l o 0 ,  and f i r e .  The m i s s i l e  would e s t a b l i s h  
a p ropor t iona l  nav iga t ion  course  t o  t h e  p o i n t  of i n t e r c e p t ,  a t  
which time t h e  fuze  mechanism would de tona te  a 25-pound continuous 
rod warhead. I n  t h e  event  of a m i s s ,  t h e  m i s s i l e  would s e l f -  
d e s t r u c t  about  25 seconds a f t e r  launch. 

The CHAPARRAL f i r e  u n i t  would be f u l l y  pas s ive  i n  opera t ion .  
F i r e  u n i t  personnel  would c o n s i s t  of a mount ope ra to r ,  a d r i v e r /  
r a d i o  ope ra to r ,  and two ammunition handler /observers .  Planned 
deployment c a l l e d  f o r  32 f i r e  u n i t s  ( t h e  equ iva l en t  of 1 b a t t a l i o n )  
i n  t h e  d i v i s i o n  a rea .  Each CHAPARRAL b a t t a l i o n  would c o n s i s t  of 
2 b a t t e r i e s ,  each b a t t e r y  con ta in ing  16  f i r e  u n i t s .  Each f i r e  u n i t  
would have a b a s i c  load  of 12  missiles. These weapons would be  
o rgan ic  t o  a composite b a t t a l i o n  which would a l s o  con ta in  two 
b a t t e r i e s  of automatic  weapons (20- o r  40-mm. guns).  

Among t h e  r i s k  f a c t o r s  i d e n t i f i e d  i n  t h e  t e c h n i c a l  develop- 
ment p l a n  were two involv ing  t h e  human l i n k .  The a b i l i t y  of t h e  
observer  and mount ope ra to r  t o  d e t e c t  and a c q u i r e  an  incoming 
550-knot t a r g e t  a t  a range of 3 k i lometers  by v i s u a l  means only  
remained t o  be  demonstrated. The employment of a forward a rea  
sea rch  o r  e a r l y  warning r a d a r ,  as set o u t  i n  t h e  approved ACSFOR 
s tudy ,  would e a s e  t h e  burden of t h e  observer  and mount ope ra to r ,  
and g r e a t l y  reduce t h e  r i s k  involved.  However, t h e  problem of 
v i s u a l  t a r g e t  a c q u i s i t i o n  by t h e  launch ope ra to r  could no t  be  
e n t i r e l y  e l imina ted ,  s i n c e  t h i s  was a p r e r e q u i s i t e  t o  s u c c e s s f u l  
launch. 



The o t h e r  r i s k  f a c t o r  involved t h e  problem of t a r g e t  i d e n t i f i -  
ca t ion .  A t a r g e t  de t ec t ed  by e i t h e r  t h e  observer  o r  mount opera tor  
would have t o  be  p o s i t i v e l y  i d e n t i f i e d  as e i t h e r  f r i e n d  o r  foe ,  and 
t h e  ope ra to r  would have t o  dec ide  when and at which a i r c r a f t  t o  
f i r e  t h e  m i s s i l e  w i t h i n  p re sc r ibed  rules of engagement. Moreover, 
t h e r e  w a s  t h e  p o s s i b i l i t y  t h a t  an  a i r c r a f t  might n o t  b e  p o s i t i v e l y  
i d e n t i f i e d  as h o s t i l e  u n t i l  t h e  launcher  o r  some nearby t a r g e t  w a s  
taken under f i r e .  I n  t h i s  ca se ,  t h e  launcher  would have no s e l f -  
defense  c a p a b i l i t y  a g a i n s t  j e t - type  t a r g e t s .  Thus, t h e  va lue  of 
t h e  CHAPARRAL system would be  s e r i o u s l y  degraded wi thout  a p o s i t i v e  
means of t a r g e t  i d e n t i f i c a t i o n .  

The p l an  w a s  t o  develop and f i e l d  a s u i t a b l e  e a r l y  warning o r  
a c q u i s i t i o n  r a d a r  and IFF device  w i t h i n  t h e  same timeframe as t h e  
CHAPARRAL system. The Forward Area Acquis i t ion  Radar, l a t e r  
redes igna ted  as t h e  Forward Area Ale r t i ng  Radar (FUR),  w a s  t o  b e  
compatible w i th  t h e  CHAPARRAL/~U~ b a t t a l i o n  and deployed a t  t h e  
b a t t e r y  o r  p la toon  l e v e l .  

Program Schedule 

The pre l iminary  t e c h n i c a l  development p l a n  f o r  t h e  CHAPARRAL 
w a s  composed of an  engineer ing  development phase and an  i n d u s t r i a l  
phase, t h e  schedules  f o r  which were n e c e s s a r i l y  compressed t o  meet 
t h e  e a r l y  s e r v i c e  a v a i l a b i l i t y  da te .  A s  shown i n  Charts  1 and 2,  
t h e  R&D program would begin i n  January 1965 and cont inue  through 
June 1967, and t h e  i n d u s t r i a l  program would commence wi th  advance 
product ion engineer ing  i n  May 1965 and cont inue  through June 1968. 
Personnel  t r a i n i n g  would begin  wi th  i n i t i a l  product ion d e l i v e r i e s  
i n  January 1967, followed by a c t i v a t i o n  of t h e  f i r s t  u n i t  i n  J u l y  
and deployment of t h e  s i x  CHAPARRAL b a t t a l i o n s  during t h e  per iod  
January t o  September 1968. 

The planned du ra t ion  of t h e  i n i t i a l  engineer ing  development 
e f f o r t  w a s  8 months (January - August 1965),  a t  which t i m e  t h e  
des ign  of t h e  b a s i c  ( i n t e r im)  CHAPARRAL would be  completed. 
Included i n  t h i s  i n i t i a l  e f f o r t  w a s  a n  abbrevia ted  program 
d e f i n i t i o n  phase, system engineer ing  s t u d i e s ,  and a n  i n t e g r a t e d  
ED/MPT program t o  v a l i d a t e  t h e  system performance d a t a  c o l l e c t e d  
i n  e a r l i e r  ana lyses  and tests conducted a t  t h e  Naval Ordnance Tes t  
S t a t ion .  Assuming f avorab le  results of t h e s e  t e s t s  and a dec i s ion  
t o  f i e l d  t h e  system, a n  Engineering Tes t /Serv ice  Test  (ET/ST) 
program would begin  i n  October 1965 and cont inue i n t o  1966. From 
August 1965 through June 1967, t h e  RCD e f f o r t  would focus on long 
leadt ime modi f ica t ions  t o  i n c r e a s e  system performance and relia- 
b i l i t y ;  e.g., a new seeker  t o  permit  head-on engagement and a 
smokeless rocke t  motor. 
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CHART 2. ENGINEERING DEVELOPMENT SCHEDULE 



The system engineer ing  s t u d i e s  t o  be  conducted concurren t ly  
wi th  the  ED/MPT would inc lude  conf igu ra t ion  ana lyses  t o  determine 
an optimum weapon/prime mover combination; ana lyses  of t h e  human 
engineer ing  problems and e f f e c t s  of  t h e  manlmachine i n t e r f a c e ;  
i n v e s t i g a t i o n  of countermeasure and counter-countermeasure devices  
and techniques;  d e f i n i t i z a t i o n  of t h e  maintenance package, pro- 
cedures ,  and equipment; and de termina t ion  of t r a i n i n g  requirements ,  
t o  i nc lude  pre l iminary  des ign  of a  s u i t a b l e  t r a i n i n g  device  f o r  
f i e l d  use. 

Two s e t s  of R&D p ro to type  equipment were r equ i r ed  f o r  u s e  i n  
t h e  ED/MPT program: one f o r  non-f i r ing,  a c q u i s i t i o n ,  t r ack ing ,  
and environmental tests, and one f o r  f l i g h t  t e s t  f i r i n g s .  These 
pro to types  were t o  resemble a s  c l o s e l y  a s  p o s s i b l e  t h e  u l t i m a t e  
f i r e  u n i t  con f igu ra t ion ;  however, w i t h  t h e  l i m i t e d  t i m e  a v a i l a b l e  
i t  w a s  expected t h a t  many des ign  changes would be r equ i r ed  as a 
result of t h e  EDIMPT. These des ign  changes would then  be incorpo- 
r a t e d  i n t o  a minimum of four  engineer ing  pro to types  which would be 
sub jec t ed  t o  ET/sT i n  FY 1966. 

The t o t a l  i n d u s t r i a l  program would l a s t  f o r  about 5  yea r s ;  
however, t h e  q u a n t i t i e s  t o  meet e s t a b l i s h e d  requirements  would be 
procured over a  per iod  of 2  f i s c a l  years ,  w i th  Advance Product ion 
Engineering (APE) being i n i t i a t e d  i n  May 1965. A t o t a l  of 5,033 
m i s s i l e s  were planned f o r  procurement. Of t h e s e ,  223 would be  
used f o r  t r a i n i n g ,  l eav ing  4,810 f o r  t a c t i c a l  use. I n  a d d i t i o n ,  
1,040 LAU-7 launchers  and 260 MU3 v e h i c l e s  were planned f o r  pro- 
curement. This  i n i t i a l  p roduct ion  p l a n  w a s  based on t r a i n i n g  and 
equipping s i x  b a t t a l i o n s  wi th  t h e  i n t e r i m  CHAPARRAL system. 

Because of t h e  compressed time phasing of t h e  R&D and 
i n d u s t r i a l  programs, i t  w a s  considered e s s e n t i a l  t h a t  t h e  indus- 
t r i a l  engineering s e r v i c e s  c o n t r a c t  be awarded t o  t h e  R&D prime 
con t r ac to r ,  who would be r e spons ib l e  f o r  i n s u r i n g  system i n t e g r i t y  
and c o m p a t i b i l i t y  during t h e  i n d u s t r i a l  phase. E f f o r t  under t h e  
c o n t r a c t  would inc lude  product and product ion engineer ing  of a l l  
equipment t o  be produced, p l u s  t h e  maintenance of l i a i s o n  w i t h  
Navy c o n t r a c t o r s ,  Government agencies ,  and o t h e r  c o n t r a c t o r s  
producing system equipment. E x i s t i n g  Army and Navy c o n t r a c t o r  
f a c i l i t i e s  would be used. 

Program Cost Estimate 

Exclusive of funds r equ i r ed  f o r k t h e  FAAR program, i t  w a s  
es t imated  t h a t  $17.5 m i l l i o n  i n  RDTE funds would be requi red  

* Research, Development, Tes t ,  and Evaluation. 



dur ing  t h e  1965-67 per iod  t o  complete engineer ing  development and 
conduct necessary  t e s t s  of t h e  CHAPARRAL. The es t imated  PEMA* 
funds r equ i r ed  f o r  t h e  planned procurement was $77,901,000 dur ing  
t h e  1965-69 per iod .  This brought t h e  t o t a l  es t imated  program c o s t  
t o  $95,401,000 f o r  t h e  1965-69 period.  

TABLE 1 
ORIGINAL CHAPARRAL PROGRAM COST ESTIMATE 

January 1965 
(Thousands of Do l l a r s )  

SOURCE FY 65 FY 66 FY 67 FY 68 FY 69 TOTAL - --- 
RDTE 5,000 9,500 3,000 0 0 17,500 

PEMA - 300 38,952 36,343 1,433 873 77,901 

T o t a l  5,300 48,452 39,343 1,433 873 95,401 

SOURCE: MICOM Rept, Prel im Tech Dev P lan  - CHAP LA AD Sys, 
14 J a n  65. RSIC. 

Mindful of t h e  urgent  need f o r  t h e  weapon system and t h e  
schedule de lays  caused by funding d e f i c i e n c i e s  i n  o t h e r  m i s s i l e  
programs, MICOM emphasized t h a t  t h e  v a l i d i t y  of t h e  schedules  
presented  was cont ingent  upon t h e  a v a i l a b i l i t y  of t h e  requi red  
RDTE and PEMA funds dur ing  J u l y  and September, r e spec t ive ly ,  of 
each f i s c a l  year .  " I n s u f f i c i e n t  funds and/or  untimely funding 
a v a i l a b i l i t y , "  i t  warned, " w i l l  c e r t a i n l y  cause a s l i p  i n  t h e  
system o p e r a t i o n a l  r ead ines s  date ."  Moreover, t h e  d e c i s i o n  t o  
f i e l d  t h e  system would have t o  be made by 1 September 1965, and 
FY 1966 RDTE money would have t o  be r e l ea sed  i n  advance of t h a t  
d a t e  i n  o rde r  t o  a l low procurement of t h e  pro to types  f o r  ET/ST 
and t o  meet New Equipment Tra in ing  (NET) requirements  a t  t h e  Air 
Defense Center  and t h e  Ordnance Guided M i s s i l e  School. "Fa i lu re  
t o  r e l e a s e  FY 66 monies u n t i l  a f t e r  t h e  d e c i s i o n  i s  made would 
prec lude  t imely  a v a i l a b i l i t y  of t h i s  equipment; thereby de lay ing  
i n i t i a t i o n  of t h e  ET/ST and NET Programs. lv8 

* 
Procurement of Equipment and Miss i l e s ,  Army. 

7 M I ~ ~ ~  Rept, Prel im Tech Dev P lan  - CHAP LA AD Sys, 14 Jan  
65. RSIC. 



Implementation of t h e  Program 

The FY 1965 phase of t h e  engineer ing  development e f f o r t  began 
wi th  award of t h e  i n i t i a l  RbD c o n t r a c t  t o  t h e  Ph i l co  Corporat ion 
i n  February 1965, and w a s  completed e s s e n t i a l l y  on schedule  w i th  
d e l i v e r y  of t h e  f i r s t  p ro to type  system i n  August 1965. But t h a t  
w a s  as f a r  a s  t h e  o r i g i n a l  program p lan  remained v a l i d .  A s  a 
r e s u l t  of major changes i n  m i l i t a r y  requirements ,  program dec i s ion  
de l ays ,  inadequate  and untimely funding suppor t ,  t e c h n i c a l  and 
product ion d i f f i c u l t i e s ,  and problems a s s o c i a t e d  wi th  t h e  complex 
management s t r u c t u r e ,  i n i t i a l  deployment of t h e  CHAPARRAL system 
was delayed 22 months (from January 1968 t o  November 1969) and t h e  
RDTE c o s t  increased  from t h e  o r i g i n a l  e s t ima te  of $17.5 m i l l i o n  f o r  
t h e  1965-67 per iod  t o  $62,481,000 f o r  t h e  1965-74 period.  Because 
of similar problems i n  t h e  FAAR program, e a r l y  warning and IFF 
equipment, which w a s  t o  have been developed and f i e l d e d  w i t h i n  t h e  
same timeframe as t h e  CHAPARRAL, was n o t  a v a i l a b l e  f o r  deployment 
u n t i l  December 1972. 

The development, product ion,  and deployment of t h e  CHAPARRAL 
system w i l l  be  d e a l t  wi th  i n  app ropr i a t e  d e t a i l  fol lowing an 
account of t h e  p r o j e c t  management s t r u c t u r e  and problems r e l a t e d  
t h e r e t o .  The FAAR program was a major sub ta sk  r e q u i r i n g  management 
on a s e p a r a t e  "system" b a s i s .  It w i l l  b e  covered i n  P a r t  Two of 
t h i s  s tudy.  



CHAPTER I1 

(U) PROJECT MANAGEMENT STRUCTURE 

The management s t r u c t u r e  imposed by t h e  Army Mater ie l  Command 
(AMC), over objec t ions  of MICOM, was an unusually complex and 
unwieldy one fraught  with managerial red t ape  and over t  dup l i ca t ion  
of e f f o r t .  Ins tead  of having separa te  p ro jec t  managers f o r  t h e  
CHAPARRAL and vULCAN* systems located  a t  MICOM and t h e  Army Weapons 
Command (WECOM), r e spec t ive ly ,  t h e  Commanding General of AMC in- 
s i s t e d  t h a t  the  mission of t h e  forward area  a i r  defense program 
could bes t  be met by a s i n g l e  p ro jec t  manager repor t ing  d i r e c t l y  
t o  him and located  i n  t h e  Washington area.  The AMC p ro jec t  manager 
accomplished h i s  CHAPARRAL/VULCAN missions through a s s i s t a n t  proj- 
e c t  managers located  a t  MICOM and WECOM. 

Despite s e v e r a l  at tempts by MICOM t o  have o v e r a l l  management 
r e s p o n s i b i l i t y  f o r  t h e  CHAPARRAL and VULCAN systems assigned t o  
the  source of t h e i r  t echn ica l  base, t h e  p ro jec t  management s t r u c t u r e  
remained unchanged f o r  more than 7 years .  Throughout t h a t  period,  
the  prosecution of the  CHAPARRAL/FAAR program was hampered by 
piecemeal funding, se r ious  manpower de f i c i enc ies ,  and a genera l  
l ack  of support a t  higher Army leve l s .  The reason was t h a t  t h e  
o r i g i n a l  system was placed i n  development t o  provide an in te r im 
c a p a b i l i t y  only, pending a v a i l a b i l i t y  of t h e  MAULER system, and 
t h e  general  tendency was t o  g e t  i t  i n  the  f i e l d  a s  expedi t ious ly  
and inexpensively a s  poss ib le .  The t roub le  was t h a t  the  system 
ceased t o  be an "interim" weapon the  f i r s t  year of development, 
when the  bolt- together  concept was inval ida ted ,  the  MAULER program 
was terminated, and the  environmental and s e r v i c e  l i f e  requirements 
f o r  the  CHAPARRAL were expanded f o r  world-wide deployment. This 
necessa r i ly  increased RDTE c o s t s  above t h e  o r i g i n a l  est imate,  and 
t h e  d i l a t o r y  piecemeal funding i t s e l f  added both t o  the  cos t  and 
time requirements. 

I n  r e t rospec t ,  one of t h e  b igges t  mistakes from a management 
viewpoint was t h e  decis ion  t o  p lace  the  two diverse  weapon systems 
under a s i n g l e  p ro jec t  manager in Washington, with t h e  work being 
done by a s s i s t a n t  p ro jec t  managers located  miles away a t  the  
commodity commands. The u n r e a l i s t i c  management l e v e l s  thus imposed 

- * 
The M61 VULCAN automatic gun system was se lec ted  a s  t h e  CHAPARRAL'S 
companion f o r  the  composite ba t t a l ions .  



were a s  non-productive a s  they were c o s t l y  and f r u s t r a t i n g .  They 
e s s e n t i a l l y  amounted t o  a manager managing a manager, f o r  the  
a s s i s t a n t  p r o j e c t  manager was delegated the  d i r e c t i v e  au thor i ty  
and mission r e s p o n s i b i l i t i e s  assigned i n  the  AMC Projec t  ~ a n a g e r ' s  
cha r t e r .  The r e s u l t  was extens ive  dup l i ca t ion  i n  job areas ,  but  
not  i n  work, because the  Projec t  Manager could not  possibly ca r ry  
out  t h e  mandate of h i s  c h a r t e r  a t  a d i s t ance  of more than 725 
miles. While t h e  Projec t  Manager's o f f i c e  s t a f f  averaged i n  t h e  
30's during t h e  c r u c i a l  years  of the  program, t h e  CHAPARRAL 
Management Office a t  MICOM lacked t h e  number and c a l i b e r  of per- 
sonnel needed f o r  the  a c t u a l  accomplishment of t h e  mission. A s  
w i l l  be noted l a t e r ,  t h e r e  was a c o n f l i c t  over c i v i l i a n  grade 
s t r u c t u r e s  a t  the  two management l e v e l s ,  and, a t  one t i m e ,  MICOM 
had t o  d e t a i l  q u a l i f i e d  engineering personnel t o  t h e  CHAPARRAL 
o f f i c e  i n  order  t o  f i l l  c r i t i c a l  gaps. 

Aside from the  mul t i f a r ious  problems stemming from t h e  frag- 
mented management s t r u c t u r e ,  MICOM's  t a s k  was f u r t h e r  complicated 
by t h e  j o i n t  Army-Navy management-procurement concept f o r  t h e  
CHAPARRAL miss i le .  Since t h e  Navy's SIDEWINDER and t h e  CHAPARRAL 
m i s s i l e  shared about 95 percent  commonality of components, and the  
Army lacked t h e  spec ia l i zed  knowledge e s s e n t i a l  fo r  t h e  immediate 
performance of t echn ica l  funct ions  r e l a t i n g  t o  procurement, the  
j o i n t  management-procurement concept appeared t o  be advantageous 
both from a cos t  and time standpoint .  The advantages derived from 
t h i s  arrangement, however, were l a r g e l y  n u l l i f i e d  by a v a r i e t y  of 
problems and c o n f l i c t s  which l e d  t o  delays i n  CHAPARRAL del ivery  
and a c t i v a t i o n  schedules. 

The summary which follows t r a c e s  t h e  bas ic  management s t ruc-  
t u r e  a s  i t  evolved a t  MICOM during the  1965-74 period. The 
contrac tual  s t r u c t u r e  and problems associa ted  with funding def i -  
ciences and t h e  Army-Navy r e l a t i o n s h i p  w i l l  be t r e a t e d  i n  l a t e r  
chapters .  

Early Management Organization 

During t h e  evaluat ion  phase of the  In ter im Air Defense 
Systems (IADS) Projec t ,  i n  FY 1965, the  IADS Pro jec t  Manager, 
loca ted  i n  Washington, was responsib le  f o r  the  management and 
coordinat ion of various systems t o  a i d  AMC i n  a r r i v i n g  a t  an 
in te r im s o l u t i o n  t o  t h e  forward a r e a  a i r  defense problem. Within 
MICOM, t h e  r e s p o n s i b i l i t y  f o r  execution of the  e a r l y  CHAPARRAL/ 
FAAR funct ions  was vested i n  the  Air Defense Systems Branch, 
Development Division, R&D Direc tora te ,  with the  Deputy Commanding 
General f o r  A i r  Defense Systems (DCG/ADS) providing general  
d i r e c t i o n  and control .  LTC William Smith, chief  of t h e  Air Defense 



Systems Branch, was the responsible project officer. 1 

On 1 April 1965, shortly after initiation of the CHAPARRAL 
engineering design tests, AMC organized a Project IADS Field Office 
at MICOM with an authorized strength of two civilians. The new 
field office reported directly to the IADS Project Manager at AMC 
and was attached to MICOM for administrative, training, and 
logistical support. Its primary mission was to coordinate and 
control all actions and activities related to the CHAPARRAL 
missile system. A similar field office was established at Rock 
Island Arsenal, Illinois, and attached to WECOM, to coordinate and 
control activities related to the evaluation of automatic weapons 
of various calibers. 2 

By mid-summer of 1965, the evaluation of available automatic 
weapons was completed and the M61A1 WLCAN gun was selected for 
deployment with the CHAPARRAL in the composite battalions. LTC 
John T. Peterson, the IADS Project Manager at AMC, assumed project 
management responsibilitg for the CHAPARRAL and VULCAN systems 
effective 1 August 1965. 

The CHAPARRAL Commodity Office 

On 2 August 1965, near the end of the ED/MPT program, the 
CHAPARRAL Commodity Office was organized at MICOM under jurisdic- 
tion of the DCG/ADS. LTC William Smith was assigned as the 
CHAPARRAL Comodity Manager. Personnel performing CHAPARRAL 
management functions in the R&D Directorate were concurrently 
transferred to the new office. They were physically located near 
the MAULER Project Manager to receive direct assistance, guidance, 
and s pport from his office, which was then phasing out of exist- 
ence.' With the termination of the MAqER Project Off ice some 
3 months later, the CHAPARRAL and SAM-D offices absorbed key 

*Surface-to-Air Missile - Development. 
'(1) Hist Rept, CMO, 1 Jan 65 - 30 Jun 66. (2) MFR, MAULER 

PMSO, 2 Oct 64, subj: Fwd Area AD Wpn Sys. (3) Ltr, CG, MICOM, to 
CG, AMC, 14 Oct 65, subj: Req for Dsgn of a CHAP Proj Ofc. All in 
HDF. (4) MICOM Rept, Prelim Tech Dev Plan - CHAP LA AD Sys, 14 
Jan 65, pp. V-2 & Annex A. RSIC. 

2AM~ GO 34, 8 Jun 65. 

3Hist Rept, CMO, 1 Jan 65 - 30 Jun 66, p. 2. HDF. 

4(1) MICOM GO 69, 9 Aug 65. (2) SS AMSMI-WM-85-65, Mgt Science 
& Data Sys Ofc, 5 Aug 65, subj: Estb of CHAP Cmdty Ofc. HDF. 



members of t h e  p r o j e c t  s t a f f ,  thereby maintaining t h e  i n t e g r i t y  and 
experience of t h e  team. The ma jo r i t y  of t h e  MAULER personnel  went 
t o  t h e  SAM-D P r o j e c t  ~ f f i c e . ~  The CHAPARRAL Commodity Of f i ce  had 
a t o t a l  of 11 personnel  spaces (4 m i l i t a r y  and 7 c i v i l i a n )  .7 

Although t h e r e  was a n  AMC p r o j e c t  manager f o r  i n t e r i m  a i r  
defense  systems, of  which CHAPARRAL w a s  one, t h e  r e s p o n s i b i l i t i e s  
and a u t h o r i t i e s  of  t h e  CHAPARRAL Commodity Of f i ce ,  w i t h i n  MICOM, 
were very  s i m i l a r  t o  t hose  of a p r o j e c t  o f f i c e .  Even s o ,  i t  was 
l i m i t e d  i n  i t s  f l e x i b i l i t y ,  respons iveness ,  and scope of opera t ion .  
With t h e  completion of t h e  m i l i t a r y  p o t e n t i a l  t e s t s  and wi th  t h e  
dec i s ion  t o  proceed wi th  development and product ion  a n t i c i p a t e d  
very  s h o r t l y ,  t h e  Commanding General of MICOM concluded t h a t  t h e  
combined AMC p r o j e c t  o f f i c e  removed from t h e  d e t a i l e d  supe rv i s ion  
of t h e  program w a s  no longer  t h e  most reasonable  and e f f i c i e n t  
method of managing t h e  weapon system. He t h e r e f o r e  recommended, 
i n  October 1965, t h a t  a p r o j e c t  manager be  des igna ted  w i t h  f u l l  
a u t h o r i t y  and wi th  a p r o j e c t  management o rgan iza t ion  t h a t  could be  
completely responsive t o  t h e  requirements  of t h e  expanded CHAPARRAL 
program. By way of j u s t i f i c a t i o n ,  he pointed ou t  t h a t  t h e  develop- 
ment and product ion programs would have t o  be compressed i n  o rde r  
t o  f i e l d  t h e  weapon system i n  t h e  r equ i r ed  timeframe, and t h a t  t he  
complexity of t h e  compressed program would r e q u i r e  extremely c l o s e  
supe rv i s ion  and d i r e c t i o n  from a s i n g l e  f o c a l  po in t .  The i n i t i a l  
program, o u t l i n e d  i n  Sec re t a ry  of Defense Decision/Guidance 
2-4-048 of November 1964, more than  met t h e  requirements  f o r  
v e r t i c a l  p r o j e c t  management. Moreover, t h e  complexity of t h e  
system w a s  such t h a t  i t s  management would involve  n o t  on ly  MICOM, 
b u t  a l s o  t h e  o t h e r  commodity commands, a s  w e l l  as t h e  Combat 
Developments Command and agencies  of t h e  Department of t h e  Navy. 8 

In s t ead  of having two p r o j e c t  managers (one f o r  t h e  CHAPARRAL/ 
FAAR at MICOM and one f o r  t h e  VULCAN a t  WECOM) coordinated by AMC 
s t a f f  a c t i o n ,  a s  MICOM suggested,  t h e  Commanding General of AMC 
decided t o  cont inue  t h e  c e n t r a l i z e d  coord ina t ion  and c o n t r o l  of 
t h e  programs by a s i n g l e  p r o j e c t  manager r e p o r t i n g  d i r e c t l y  t o  him 
and l o c a t e d  i n  t h e  Washington a rea .  He i n d i c a t e d ,  however, t h a t  

~ 

5 ~ a r y  T. Cagle, History o f  the  NAULER Weapon System (MICOM, 
19  Dec 68) ,  p. 247. 

6 1 n t w ,  M. T. Cagle w Adrian 0. Watson, 25 Jan  74. 

7~~~~~ Pe r s  S t a  Repts,  Aug-Nov 65. Drte  f o r  Pe r s  Trig & Force 
Dev (D/PT&FD), Force Dev Div F i l e s .  

8 ~ t r ,  CG, MICOM, t o  CG, AMC, 14  Oct 65, sub j :  Req f o r  Dsgn of 
a CHAP P r o j  Ofc. HDF. 
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AMC discontinued t h e  IADS F ie ld  Off ices  a t  Red one Arsenal and 
Rock I s l and  Arsenal e f f e c t i v e  15 January 1966." Shor t ly  there-  
a f t e r ,  on 24 January 1966, t h e  P ro jec t  Manager, In ter im A i r  
Defense Systems, AMC, was redesignated P ro jec t  Manager, VULCAN/ 
CHAPARRAL Air Defense System, and t h e  p r o j e c t  c h a r t e r  was 
approved. l5 The CHAPARRAL ceased t o  be known a s  an in t e r im 
system i n  December 1965, when t h e  Department of Defense approved 
t h e  expanded program. 16 

During t h e  period 15  February t o  15 June 1966, t h e  CHAPARRAL 
Management Off ice  (CMO) continued t o  ope ra te  under t h e  Table of 
D i s t r i b u t i o n  (TD) author iz ing  30 spaces (5 m i l i t a r y ,  25 c i v i l i a n ) ,  
while  i ts  assigned s t r e n g t h  increased.from 31 t o  48 (2 m i l i t a r y ,  
46 c i v i l i a n ) .  Late  i n  June 1966, t h e  o f f i c e  was a l l o c a t e d  15 
a d d i t i o n a l  c i v i l i a n  spaces,  br inging  t h e  au thor i za t ion  t o  45 (5 
m i l i t a r y ,  40 c i v i l i a n ) .  On 30 June t h e r e  were 51  personnel 
assigned (4 m i l i t a r y ,  47 c i v i l i a n ) .  i 7 

LTC William Smith continued t o  se rve  a s  chief  of CMO u n t i l  
7 June 1966. M r .  Marvin B. Snipes f i l l e d  i n  a s  ac t ing  chief  u n t i l  
t h e  assignment of LTC Donald H. Steenburn on 1 3  September 1966 .I8 

Upon h i s  a r r i v a l ,  Colonel Steenburn found t h e  CMO s t a f f  work- 
ing  an enormous amount of overtime because of inadequate t echn ica l  
and p ro fess iona l  personnel t o  ca r ry  out  t h e  r ap id ly  expanding 
CHAPARRAL and FAAR missions. A survey i n  August 1966 showed t h a t  
t h e  CMO overtime r a t e  f a r  exceeded t h a t  of t h e  10 o the r  p r o j e c t  
organizat ions.  The o f f i c e ' s  authorized s t r e n g t h  had j u s t  been 
increased from 45 t o  55 (5 m i l i t a r y ,  50 c i v i l i a n )  spaces from 
wi th in  MICOM resources ;  however, 10 a d d i t i o n a l  c i v i l i a n  spaces 
were urgent ly  needed from AMC f o r  use i n  system engineering and 
f i e l d  support  a reas .  Pending approval of these  spaces and t h e  
revised  Table of D i s t r i b u t i o n  & Allowances (TDA), arrangements 
were made f o r  d e t a i l i n g  knowledgeable personnel  t o  key p o s i t i o n s  

14AMc GO 6 ,  10 Feb 66. 

15(1)  AMC GO 15,  21 Mar 66. (2) To avoid poss ib le  confusion 
wi th  t h e  i n i t i a l  VC (Viet Cong), t h e  name VULCAN/CHAPARRAL (V/C) 
was l a t e r  changed t o  CHAPARRAL/VULCAN (C/V). DA Msg 850501, 8 
Feb 68. Quoted i n  MICOM DB /Dl, 1 3  Feb 68. 

l6 (1) SECDEF Decision A-5-069, 6 Dec 65. RHA Bx 14-8. (2) 
AMCTCM 3970, 16 Dec 65. RSIC. 

1 7 ~ 1 c 0 ~  Pers  S ta  Repts,  15  Feb 66 - 30 Jun 66. D/PT&FD, 
Force Dev Div F i l e s .  

GO 83, 14 J u l  66; MICOM GO 113, 5 Oct 66. 



f o r  a period of 6 t o  9 months. A t  t h e  end of August 1966, the  
o f f i c e  had an assigned s t a f f  of 1 o f f i c e r  and 48 c i v i l i a n s .  19 

I n  October 1966, MICOM submitted t o  AMC a r ev i sed  TDA r e f l e c t -  
i ng  t h e  new composition of requi red  s k i l l s  w i th in  t h e  50 c i v i l i a n  
spaces a l ready provided and t h e  10 a d d i t i o n a l  spaces requested.  
Included i n  t h e  l a t t e r  were e i g h t  spaces f o r  aerospace, e l e c t r o n i c ,  
and general  engineers  i n  grades GS-12 t o  14. 2 0 

The AMC Direc tor  of Personnel & Training reviewed t h e  TDA on 
1 3  October, but reached no decis ion .  Ins tead ,  t h e  CMO was requi red  
t o  fu rn i sh  a d d i t i o n a l  j u s t i f i c a t i o n  and information on the  CHAPARRAL 
organiza t ion  and t h e  proposed s t a f f i n g  pa t t e rn .  The ques t ions  
r a i s e d  by AMC i nd ica ted  a l a c k  of understanding of t h e  in t e r lock ing  
complexit ies  of the  CHAPARRAL~FAAR program and t h e  kind of perform- 
ance involved i n  car ry ing  out  t h e  mission. This a c t i o n  by AMC 
caused a d d i t i o n a l  delays i n  t h e  h i r i n g  of c r i t i c a l l y  needed engi- 
neer ing  personnel and added t o  the  r i s k s  a l ready involved i n  t h e  
program. A t  t h a t  t ime, t h e  s t a t u s  of t h e  t o t a l  program was being 
reviewed t o  determine t h e  ex ten t  of r i s k s  being assumed under the  
e x i s t i n g  deployment schedule and whether o r  no t  such r i s k s  were 
reasonably acceptable.  I n  a p resen ta t ion  t o  t h e  MICOM Review 
Board on 25 October 1966, CMO personnel  emphasized t h a t  the  l ack  
of personnel  involved s i g n i f i c a n t  r i s k s  and t h a t  proper management 
of t h e  rogram could not  be assured  without an  adequate engineering 
s t a f f .  2P 

By the  end of 1966, t h e  manpower shor tage  was r ap id ly  becoming 
one of t h e  most c r i t i c a l  s i t u a t i o n s  f ac ing  t h e  CHAPARRAL o f f i c e .  
I n  November 1966, AMC again demanded a d d i t i o n a l  j u s t i f i c a t i o n  of 
t h e  TDA. This information went t o  AMC i n  l a t e  November, and the  
TDA was forwarded t o  DA f o r  review and approval  i n  e a r l y  December. 22 

Meanwhile, t he  c i v i l i a n  s t a f f  dropped from 48 on 31 August, t o  44 
on 31 December 1 x 6 . ~ ~  

(1) DF, DCGIADS t o  Mpr Div, Pers  & Tng Of c ,  11 Aug 66, sub j : 
CHAP Mpr Rqrmts, w i n c l s .  HDF. (2) MICOM Pers  S t a  Rept, 31 Aug 66. 
D/PT&FD, Force Dev Div F i l e s .  

2 0 ~ t r ,  CG, MICOM, t o  CG, AMC, 10  Oct 66, subj  : Mpr Rqrmts - 
CHAP, w i n c l ,  TDA MI-3009-00, 30 Sep 66. HDF. 

21(1) H i s t  Rept, CMO, FY 67. (2) MICOM Rept, CHAP Program 
Review a s  Presented t o  MICOM Review Bd, 25 Oct 66, pp. 8 ,  10. CMO 
F i l e s .  

2 2 ~ i s t  Rept, CMO, FY 67. HDF. 

2 3 ~ ~ ~ ~ ~  Pers  S t a  Rept, 31 Dec 66. HDF. 



I n  mid-January 1967, CMO rece ived  a  TD au tho r i z ing  t h e  50 
c i v i l i a n  spaces and personnel  a c t i o n s  up t o  and inc luding  GS-13's. 
The h igher  grade p o s i t i o n s  and t h e  10  a d d i t i o n a l  spaces reques ted  
were s t i l l  pending DA approval ;  however, w i th  a u t h o r i t y  then  i n  
MICOM, about 80 percent  of t h e  personnel  a c t i o n s  could be promptly 
processed.24 By t h e  end of June 1967, 5  peo l e  had been h i r e d ,  
b r ing ing  t h e  t o t a l  c i v i l i a n  s t r e n g t h  t o  49. 23 

The 1 0  c i v i l i a n  spaces reques ted  were never  approved by DA, 
and reduct ions  i n  MICOM's  manpower resources  made i t  inc reas ing ly  
d i f f i c u l t  t o  s a t i s f y  personnel  requirements of  t h e  CHAPARRAL/FAAR 
and o t h e r  h igh  p r i o r i t y  programs. F luc tua t ions  i n  t h e  o f f i c e ' s  
manpower r e sou rces  d u r i n  t h e  per iod  Ju ly  1967 through December 
1969 a r e  dep ic t ed  below. ? 6 

Date - 
1 J u l  67 

30 Sep 67 
31  Dec 67 
15  Apr 68 
30 Jun 68 
30 Sep 68 
31 Dec 68 
30 Apr 69 
31 J u l  69 
31  Oct 69 
31  Dec 69 

OFFICERS 
Auth Act 

CIVILIANS 
Auth Act -- 

57 49 
50 48 
49 48 
54 54 
60 48 
59 5 1  
5 1  53 
54 54 
58 57 
55 55 
53 54 

TOTAL 
Auth Act -- 

62 5 1  
55 . 5 4  
54 53 
59 59 
64 5 1  
64 55 
56 58 
59 59 
63 62 
60 59 
58 58 

I n  A p r i l  1969, some 7  months be fo re  i n i t i a l  deployment of t h e  
CHAPARRAL, t h e  o rgan iza t ion  of t h e  CHAPARRAL/FAAR and VULCAN pro j -  
e c t s  came under c l o s e  s c r u t i n y  by both MICOM and t h e  AMC Review 
Board. I n  a d d i t i o n  t o  s t a f f  s t u d i e s  of n ine  p r o j e c t  managed 
systems reques ted  by AMC, t h e  Commanding General of MICOM d i r e c t e d  
t h a t  a  s e p a r a t e  s tudy  be  prepared on t h e  CHAPARRAL/VULCAN organi- 
z a t i o n a l  s t r u c t u r e ,  po in t ing  ou t  t h e  ove r t  dup l i ca t ion  of manage- 
ment and recommending t h a t  p r o j e c t  management of t h e  two systems 
be re turned  t o  t h e  source of t h e i r  t e c h n i c a l  base. The Ass i s t an t  
P r o j e c t  Manager a t  WECOM ind ica t ed  t h a t  he  a l s o  planned t o  r eques t  

-- 

24iist Rept, CMO, FY 67. HDF. 

2 5 ~ ~ ~ ~ ~  Pers  S t a  Rept , 30 Jun 67. HDF. 

2 6 ~ ~ ~ ~ ~  Mpr S t a  Repts ,  J u l  67 - Dec 69. D/PT&FD, Force Dev 
Div F i l e s .  



project status for the WLCAN. 27 

In the appeal for establishment of separate management 
offices for the CHAPARRAL and VULCAN at the commodity command 
level, the Commanding General of MICOM emphasized that the scope 
of the CHAPARRAL/FAAR program was of such size and complexity that 
it required a management office of its own and that this had been 
true since its inception. He wrote: 

I firmly believe that managers of expensive, large 
programs must be located and assigned where the func- 
tional expertise can be made available to them in ful- 
filling their responsibilities. Negotiations, pricing 
and contract administration, as well as comptroller 
activities, legal advice, breakout, documentation, 
field support, maintenance, etc., all require functional 
expertise from personnel who have skill and experience 
in the daily activities of dealing with contractors and 
the field. This kind of support is not available in AMC 
HQ and the personnel which staff the project manager 
offices in Washington are generally program, administra- 
tive-review type personnel and not personnel with a hard, 
practical and technical experience in materiel business. 

It is my recommendation that first consideration be 
given to the abolishment of the CHAPARRAL/VULCAN Project 
Office in Washington and the creation of a product- 
managed office for CHAPARRAL and one for VULCAN at each 
respective commodity command. . . . The two are already 
working together effectively and interfaces are well 
established so as to assure a common approach in those 
few areas where such is needed. 

If it is determined that the field requirements are 
so essential as to require a single product office, then 
it is my recommendation that the product manager be 
located at either the Weapons Comand or the Missile 
Command and that the other command involved be authorized 
a commodity office to carry 
responsibilities. 28 

In a fact sheet sent to the 
April 1969, the Project Manager, 

out its part of the assigned 

Commanding General of AMC, on 7 
CHAPARRAL/VULCAN Air Defense 

69, subj: Review of Proj Mgt. HDF. 2 7 ~ ~ ,  CMO to DCG/ADS, 9 Apr 

2 8 ~ ~  AMSMI-WM-4-1-69, CG, MICOM, to CG, AMC, 10 Apr 69, subj : 
Org & Loc for Mgt of the CHAP/VULCAN AD Sys. HDF. 



System (CVADS), had recommended that his organization continue to 
operate as in the past. 29 However, in light of a subsequent AMC 
decision to relocate system managers from the Washington area to 
the major subordinate commands, where possible, MICOM felt that 
more favorable consideration would be given to its proposal to 
establish product management for the CHAPARRAL/FAAR. Accordingly, 
the MICOM recommendation of 10 April 1969 was assembled in the 
form of a formal proposal, complete with organization, charter, 
job descriptions, modified TDA, and justifications. The proposal 
was submitted to AMC in mid-August 196gS3O but it turned out to be 
another exercise in futility. 

Some 4 months later, on 9 December 1969, LTC Monte J. Hatchett 
took over as chief of the CHAPARRAL Management offices3' succeeding 
LTC Donald H. Steenburn, who had occupied the post since September 
1966. Colonel Hatchett guided the program through deployment and 
type classification of the CHAPARRAL system and through solutions 
to many of the technical and contractual problems which plagued the 
FAAR system. Primarily as a result of serious problems in the FAAR 
program, the office's authorized personnel strength increased from 
58 on 31 December 1969 to a peak of 74 (8 officers, 66 civilians) 
on 30 June 1970. During the same period, the actual strength 
climbed from 58 to 67 (5 officers, 62 civilians). On 31 December 
1970, the office had an assigned staff of 66 (4 officers, 62 
civilians), against an authorized strength of 74. 32 

Despite the overall gain in personnel, the office was still 
severely understaffed for the efficient execution of the CHAPARRAL 
and FAAR programs, which were two completely different systems 
requiring separate engineering, test, maintenance and support, 
configuration management, and other managerial reporting tasks. 
Yet, in December 1970, AMC decided to reduce the grade structure 
of the CMO TD on the grounds that the Project Manager at AMC had 
overall program management responsibility and, therefore, the 
same grades for like positions at MICOM would not be authorized. 

29~act Sheet, PM, CVADS, 7 Apr 69, subj : Org Loc of the PM, 
CVADS. Quoted in TT AMC-53596, PM, CVADS, to CG, MICOM, 8 Apr 69, 
subj: Req for CG, MICOM Cmts & Recmn. HDF. 

3 0 ~ ~  AMSMI-WM-93-69, 8 Aug 69, subj : Req for Dsgn of a CHAP/ 
FAAR Prod Ofc, & incl thereto, Ltr, CG, MICOM, to CG, AMC, 15 Aug 
69, same subj. HDF. 

3 1 ~ ~ ~ ~ ~  SO 265, 11 Dec 69. 

3 % ~ ~ ~ ~  Mpr Sta Repts, Dec 69 - Dec 70. D/PT&FD, Force Dev 
Div Files. 



The Commanding General of MICOM argued that the CHAPARRAL Manage- 
ment Office was required to operate in a manner identical to other 
project management organizations within MICOM, and that the indi- 
viduals adversely affected were performing essentially identical 
tasks as employees assigned to those organizations. The down- 
grading actions, he said, were essentially a management rather 
than a salary and wage problem, which stemmed from a management 
decision to projectize at AMC instead of MICOM. However, the end 
result reflected potential salary and wage downgrading actions 
involving key supervisory personnel and experienced journeymen who 
would be lost to the program. Since the grade structure requested 
in the TD was within the guidelines of existing civilian personnel 
regulations, he urged that it be approved without exception. 3 3 

The grade structure was allowed to remain intact, but the 
CHAPARRAL Management Office underwent an organizational realign- 
ment, in January 1971, which led to a downward trend in personnel 
staffing. 

The CHAPARRAL Special Items Management Office 

The CHAPARRAL Management Office was redesignated the CHAPARRAL 
Special Items Management Office (SIMO) effective 4 January 1971, as 
part of the new standard commodity command organizational structure. 
Within MICOM, the office continued to operate in the same manner as 
a project office, and as "assistant project manager" to the CVADS 
Project Manager at A M C . ~ ~  LTC Monte J. Hatchett stayed on as chief 
of the new office until 15 July 1971, when LTC Fredrick H. 
Niedermeyer replaced him. 3 5 

During FY 1971, cHAPARRAL/VULCAN project management underwent 
several reviews to determine if continuation of intensive manage- 
ment was warranted. In September 1970, the DA Chief of Staff 
approved an AMC recommendation that project management of CVADS 
be discontinued in FY 1972. After a detailed review of the program, 
AMC Headquarters decided to continue project management through 
31 December 1971, with the stipulation that the decision would be 

3 3 ~ ~ ,  DCG/ADS to CG, MICOM, 28 Dec 70, subj : CMO Staffing 
Problems, & incl thereto, Ltr, CG, MICOM, to CG, AMC, 29 Dec 70, 
subj : CHAP TD Grade Struc. HDF. 

34(1) MICOM GO 21, 1 Mar 71. (2) MICOM Hist Sum, Fi 71, pp. 
1-2. 

3 5 ~ ~ ~ ~ ~  GO 99, 15 Jul 71. 



reviewed aga in  i n  January 1972.36 This  a c t i o n ,  however, w a s  
s t r o n g l y  opposed by t h e  Army Air Defense Center and t h e  U. S. 
Fourth Army, both of which i n s i s t e d  t h a t  t h e  program had n o t  
progressed f a r  enough t o  j u s t i f y  r e l a x a t i o n  of t h e  emphasis on 
c e n t r a l i z e d  management. 37 

I n  March 1971, t h e  CVADS P r o j e c t  Manager w a s  advised t h a t  
t h e  p r o j e c t  o f f i c e  would cont inue  a t  l e a s t  through June 1972. A t  
t h e  end of June 1971, t h e  APM WECOM o f f i c e  had been te rmina ted ,  
and t h e  APM MICOM o f f i c e  was t e n t a t i v e l y  planned f o r  phase ou t  by 
30 June 1972.38 The s t a f f  of t h e  CHAPARRAL SIMO dec-lined from 
65 ( 3  o f f i c e r s ,  62 c i v i l i a n s )  i n  January 1971, t o  8 (3  o f f i c e r s ,  
5 c i v i l i a n s )  on 1 5  June 1972 .39 

The A i r  Defense S p e c i a l  Items Management Of f i ce  

For a l l  i n t e n t s  and purposes,  t h e  APM MICOM o f f i c e  ceased t o  
e x i s t  on 26 June 1972, when t h e  CHAPARRAL Spec ia l  Items Management 
Of f i ce  w a s  d i scont inued .  A t  t h a t  t i m e ,  o v e r a l l  weapon system 
management func t ions  a s s o c i a t e d  wi th  t h e  CHAPARRAL and FAAR were 
t r a n s f e r r e d  t o  t h e  Air  Defense Spec ia l  Items Management Of f i ce  
(ADSIMO). The r e s p o n s i b i l i t y  f o r  provid ing  in-depth f u n c t i o n a l  
support  t o  ADSIMO f o r  t h e s e  systems w a s  assumed by t h e  D i r e c t o r a t e s  
f o r  Research, Development, Engineering & M i s s i l e  Systems Laboratory; 
Procurement & Product ion;  Product Assurance; Maintenance; and 
Mate r i e l  Management.40 

On 26 December 1972, t h e  Sec re t a ry  of t h e  Army approved 
t h e  te rmina t ion  of t h e  CVADS P r o j e c t  Of f i ce  e f f e c t i v e  30 June 
1973.41 I n  mid-January 1973, t h e  AMC Commander ass igned  MICOM 
t h e  r e s p o n s i b i l i t y  f o r  cont inued i n t e n s i v e  management of t h e  
CHAPARRAL and FAAR systems, as w e l l  a s  t h e  l e a d  command 

3 6 ~ t r ,  CG, AMC, t o  CG, MICOM, 7 May 71, sub j :  Mpr Mgt Survey - 
CHAP Mgt Ofc, MICOM. HDF. 

3 7 ~ t r ,  CG, USAADCENFB, t h r u  CG, 4 t h  USA, F t  Sam Houston, Tex, 
& CG, CONARC, t o  CG, AMC, 4 Feb 71, sub j :  Future  of C/V PM Ofc, w 
1st Ind,  CG, 4 t h  USA, t o  CG, CONARC, 12  Feb 71. HDF. 

3 8 ~ ~  H i s t  Sum, M 71, p. 84. 

3 g ~ ~ ~ ~ ~  P e r s  S t a  Repts,  Jan  71 - Jun 72. PT&FD, Force Dev Div 
F i l e s .  

4 0 ~ ~ ~ ~ ~  GO 34, 8 Mar 72. 

4 1 ~ ~  Memo, 26 Dec 72, sub j  : Termn of Pro j Mgt f o r  Manned 
A e r i a l  Veh f o r  Su rv l  (MAVS) & CVADS. Cited i n  AMC GO 87,  1May 73. 



r e s p o n s i b i l i t y  f o r  i n s u r i n g  proper  i n t e r f a c e  of FAAR wi th  t h e  
VULCAN and CHAPARRAI,.~~ The Of f i ce  of t h e  CVADS P r o j e c t  Manager 
was o f f i c i a l l y  terminated on 31  March 1 9 7 3 , ~ ~  soon a f t e r  overseas 
deployment and type  c l a s s i f i c a t i o n  of t h e  FAAR system. 

The Spec ia l  Systems Management Of f i ce  

I n  l a t e  August 1973, AMC approved t h e  concept f o r  a  MICOM 
S p e c i a l  Systems Management Of f i ce ,  which was t o  embrace t h e  
weapon system management func t ions  ass igned  t o  ADSIMO and t h e  
Land Combat Spec ia l  Items Management O f f i c e  (LCSIMO). On 
16  September 1973, ADSIMO and LCSIMO were discont inued and t h e i r  
assigned func t ions  were t r a n s f e r r e d  t o  t h e  new Spec ia l  Systems 
Management Of f i ce  (SSMO). COL Hal C. Bennet t ,  Jr., e f  of t h e  'kt former LCSIMO, was appointed ch ie f  of t h e  new o f f i c e .  . 

The SSMO was a  smal l  o f f i c e  which performed o v e r a l l  i n t e n s i v e  
management of i t s  assigned systems/items. It d i f f e r e d  from t h e  
p r o j e c t  manager o rgan iza t ions ,  i n  t h a t  i t  had v i r t u a l l y  no "doing" 
func t ions ,  t h e s e  being performed a s  a  r o u t i n e  mission by t h e  
app ropr i a t e  MICOM s t a f f  element o r  f u n c t i o n a l  d i r e c t o r a t e .  The 
SSMO's job was b a s i c a l l y  one of budgeting, program planning,  
system eva lua t ion  (review and ana lys  , and a s su r ing  t h a t  t h e  
MICOM mission elements d id  t h e  r e s t .  is) 

The CHAPARRALIFAAR Divis ion  of SSMO was headed by LTC Robert 
W. Gruen. A s  of 29 August 1974, i t  had an  ass igned  personnel  
s t a f f  of 19 (4 o f f i c e r s ,  15  c i v i l i a n s ) ,  a g a i n s t  an author ized  
s t r e n g t h  of 20 (2 o f f i c e r s ,  1 8  c i v i l i a n s ) .  Four of t h e  au thor ized  
c i v i l i a n  spaces  were s u  lementa l  (temporary),  a s  were t h r e e  of 
t h e  assigned personnel.  g% 

4 2 ~ t r ,  Cdr, AMC, t o  Cdr, MICOM, 16  Jan  73, [ r e :  CVADS 6 FAAR 
Mgt], atchd a s  i n c l  t o  DF, Cdr, MICOM, t o  Distr, 5 Feb 73, sub j :  
Spt t o  ADSIMO Re la t ive  t o  CVADS Trns. HDF. 

44(1) MICOM GO 149, 12  Sep 73. (2) DF, Act Dep Cdr, MICOM, t o  
Distr, 1 3  Nov 73, subj :  Guidance Re la t ive  t o  t h e  New SSMO. HDF. 

461nfo provided by M s .  Vonda Beard, CHAPIFAAR Div, SSMO. 



The cHAPARRAL/FAAR Management Off ice  (Provis ional )  

The a c c e l e r a t i o n  of a c t i v i t y  and i n t e r e s t  i n  t h e  CHAPARRAL 
l e d  t o  a proposal ,  i n  September 1974, f o r  t h e  es tab l i shment  of a 
CHAPARRAL/FAAR Product Off ice  a t  MICOM. Aside from a major 
product improvement program and p lans  f o r  new product ion,  t h e r e  
w a s  an increased  fo re ign  i n t e r e s t  i n  buying t h e  CHAPARRAL. A s  a 
r e s u l t ,  t h e  Comander of MICOM c rea t ed  t h e  CHAPARRAL/FAAR Manage- 
ment Off ice  (Provis ional )  e f f e c t i v e  24 September 1974, and appealed 
t o  h igher  headquarters  f o r  a u t h o r i t y  t o  e s t a b l i s h  a product o f f i c e .  

The mission of t h e  o f f i c e  was t o  coordina te  a l l  planning and 
assume d i r e c t i o n  and c o n t r o l  of t h e  work and a s soc ia t ed  system 
resources  i n  a l l  phases of development, procurement, product ion,  
d i s t r i b u t i o n ,  and l o g i s t i c  support  involved i n  providing CHAPARRAL/ 
FAAR systems t o  t h e  intended ope ra t iona l  des t ina t ion .  The system 
manager r epor t ed  d i r e c t l y  t o  t h e  Comander of MICOM and rece ived  
f u l l  a s s i s t a n c e  and support  from MICOM s t a f f  elements and func- 
t i o n a l  d i r e c t o r a t e s .  LTC Robert W. Gruen, who had served a s  chief  
of t h e  CHAPARRAL FAAR Division of SSMO, was named a s  manager of 
t h e  new ~ f f i c e . ~  $ 

The p rov i s iona l  o f f i c e  was s t a f f e d  pr imar i ly  from elements 
wi th in  M I C O M . ~ ~  A s  of 21 Apr i l  1975, i t  had an assigned s t r e n g t h  
of 40 (6 o f f i c e r s ,  34 c i v i l i a n s ) ,  g a i n s t  an au thor ized  s t r e n g t h  
of 53 (7 o f f i c e r s ,  46 c i v i l i a n s ) .  48 

Authorizat ion f o r  establ ishment  of t h e  proposed CHAPARRAL/FAAR 
Product Off ice  was y e t  t o  be  received.  Also being he ld  i n  abeyance 
were FY 1975 PEMA funds f o r  production of t h e  improved MIM-72C 
m i s s i l e  and FY 1975 RDTE funds f o r  t h e  follow-on product improve- 
ment program. 5 0 

47(1)  MICOM GO 192, 25 Sep 74. (2) The [Redstone] Rocket, 
9 Oct 74. 

4 9 ~ n f  o provided by M s .  Glor ia  Abee, CHAP/FAAR Mgt Of c (Prov) . 
5 0 ~ e e  below, pp. 120-21. 



CHAPTER 111 

(U) ENGINEERING DESIGN AND DEVELOPMENT 

The CHAPARRAL engineer ing  des ign  and development program was 
begun i n  January 1965 t o  f u l f i l l  requirements  set f o r t h  i n  t h e  
ACSFOR s tudy  of  September 1964 and approved by t h e  Sec re t a ry  of 
Defense on 17 November 1964. The primary o b j e c t i v e s  of t h e  
program were t o  determine t h e  t e c h n i c a l  f e a s i b i l i t y  of t h e  system 
concept ,  t o  v a l i d a t e  system performance, and t o  determine m i l i t a r y  
p o t e n t i a l  of  t h e  system a s  an  i n t e r i m  forward a r e a  a i r  defense  
weapon f o r  deployment i n  Europe. As o r i g i n a l l y  conceived and 
descr ibed  e a r l i e r  i n  t h i s  s t udy ,  t h e  CHAPARRAL w a s  t o  be  a quick- 
f i x ,  i n t e r i m  weapon system which would remain i n  t h e  f i e l d  some 
2 t o  4 y e a r s  u n t i l  t h e  MAULER became a v a i l a b l e .  

S p e c i f i c a l l y ,  t h e  system would be  a r a t h e r  unsoph i s t i ca t ed  
assemblage of s l i g h t l y  modif ied,  off- the-shelf  hardware c o n s i s t i n g  
of t h e  M113 armored personnel  c a r r i e r  wi th  minor s t r u c t u r a l  modi- 
f i c a t i o n s  t o  suppor t  a mount on i t s  r o o f ;  t h e  M45 quad-50 machine 
gun mount, modified t o  suppor t  and f i r e  fou r  missiles and provide  
environmental p r o t e c t i o n  t o  t h e  gunner;  Navy LAU-7A launch r a i l s  
i n s t a l l e d  on t h e  M45 mount; and SIDEWINDER 1 C  missiles s l i g h t l y  
modified t o  accommodate f i r i n g  from t h e  ground a t  ze ro  i n i t i a l  
v e l o c i t y .  Modi f ica t ions  t o  e x i s t i n g  hardware would be  he ld  t o  an  
a b s o l u t e  minimum, i n  o r d e r  t o  meet a n  e a r l y  b a t t a l i o n  a c t i v a t i o n  
d a t e  of J u l y  1967 and an  i n i t i a l  o p e r a t i o n a l  a v a i l a b i l i t y  d a t e  of 
January 1968. The o r i g i n a l  RDTE program c o s t  e s t i m a t e  of $17.5 
m i l l i o n  f o r  t h e  FY 1965-67 pe r iod  was based on t h i s  bo l t - t oge the r  
concept.  It w a s  be l i eved  t h a t  $5 m i l l i o n  i n  FY 1965 funds would 
s u f f i c e  f o r  engineer ing  des ign  and development work, and t h a t  
subsequent e f f o r t  i n  FY 1966-67 could be  r e s t r i c t e d  t o  t h e  ET/sT 
program. 1 

Implementation of t h e  Program 

The Army Missile Command procured s e r v i c e s  and equipment f o r  
t h e  engineer ing  des ign  and development e f f o r t  from t h r e e  primary 

'(1) H i s t  Rept, CMO, 1 Jan  65 - 30 Jun  66, p. 1. HDF. (2) 
Prog Rept on Fwd Area AD, PM, IADS, Aug 65, pp. 3 ,  B-20. CMO 
F i l e s .  (3) MICOM Rept,  CHAP Program Review, 25 Oct 66, p. 6 .  F i l e  
same. 



sources.  The Aeronutronic Div is ion  of t h e  Philco-Ford Corporat ion 
designed, developed, and f a b r i c a t e d  t h e  CHAPARRAL ground support  
equipment under c o n t r a c t  w i th  MICOM. The Naval Ordnance Tes t  
S t a t i o n  (NOTS) provided range f a c i l i t i e s  and t e c h n i c a l  support  
f o r  t h e  t e s t  program, and t h e  Navy Bureau of weapons* suppl ied  
m i s s i l e  hardware under M i l i t a r y  In te rdepar tmenta l  Purchase 
Requests (MIPR's) from MICOM. Other agencies  p a r t i c i p a t i n g  i n  
t h e  program included t h e  Army Mobil i ty  Command, t h e  Army Combat 
Developments Command (CDC), t h e  Army E lec t ron ic s  Command, t h e  Army 
Tes t  & Evaluat ion Command (TECOM), t h e  White Sands M i s s i l e  Range 
(WSMR), and t h e  Human Engineering Labora tor ies .  2 

In t e r im  FY 1965 RDTE program a u t h o r i t y  f o r  CHAPARRAL, re- 
ceived a t  MICOM on 1 5  January 1965, amounted t o  $4,315,000. Of 
t h i s  sum, $1,650,000 was committed t o  t h e  Procurement & Product ion 
D i r e c t o r a t e  f o r  t h e  R&D c o n t r a c t  wi th  Philco-Ford; $413,900 went 
t o  t h e  Naval A i r  Systems Command (Bureau of Weapons) f o r  m i s s i l e  
hardware; and $599,310 was s e n t  t o  NOTS f o r  i n i t i a t i o n  of t h e  
t e s t  program. The remainder was d i s t r i b u t e d  among TECOM, WSMR, 
Army Air Defense Board, Human Engineering Labora tor ies ,  and MICOM 
f o r  in-house support  of t h e  program. The a c t u a l  RDTE expendi ture  
f o r  FY 1965 was $5,160,000, inc luding  $25,000 f o r  support  of t h e  
AMC P r o j e c t  Manager F i e l d  Of f i ce  a t  MICOM. 

A 30-day l e t t e r  o rde r  c o n t r a c t  (DA-01-021-AMC-11907) f o r  
$500,000 was awarded t o  t he  Philco-Ford Corporat ion,  Aeronutronic 
Divis ion,  on 12  February 1965, f o r  immediate i n i t i a t i o n  of work on 
t h e  i n t e r i m  CHAPARRAL system. Negot ia t ion  of t h e  R&D c o n t r a c t  was 
completed on 11 March 1965, and Aeronutronic got  a n o t i c e  of award 
on 15  March. The c o n t r a c t  p r i c e  was $1,811,509 p lus  a t a r g e t  f e e  
of $181,151, w i th  a plus-or-minus k percent  i ncen t ive  f e e  swing. 3 

Engineering Design Changes 

Very e a r l y  i n  t h e  system engineer ing  s t u d i e s ,  i t  became 

* 
A f t e r  a 1966 reorganiza t ion ,  t h e  Naval Air Systems Command (NASC) 
performed t h i s  funct ion.  

2(1)  MICOM Rept, Prel im Tech Dev Plan - CHAP IA AD Sys,  14 Jan  
65, p. 1-7. RSIC. (2) H i s t  Rept,  CMO, 1 Jan  65 - 30 Jun 66, p. 1. 
HDF. (3) M I C O M H i s t  Sum, N 65,  p. 148. 

(1) B i d . ,  pp. 148-49. (2) C&DP Rept , CHAP Cost & Tech In fo  
Rept (COSTECH) 70-19, Aug 70, p. 47. CMO F i l e s .  (3) The f i n a l  
va lue  of t h e  FY 1965 R&D c o n t r a c t  was $2,856,207. MICOM Contr 
L i s t i n g s ,  1 J u l  72. HDF. 



apparent  t h a t  t h e  o r i g i n a l  bo l t - toge ther  concept w a s  n o t  e n t i r e l y  
v a l i d .  The e x t e n t  of modi f ica t ions  exceeded expec ta t ions  and some 
CHAPARRAL p e c u l i a r  equipment had t o  be developed. A s  a r e s u l t ,  
t h e  pro to type  system de l ive red  i n  August 1965 bore l i t t l e  resem- 
b lance  t o  t h e  one o r i g i n a l l y  proposed. 

I n  t h e  Vehicle  

One of t h e  f i r s t  changes concerned t h e  M113 v e h i c l e ,  which 
f a i l e d  t o  meet s e v e r a l  CHAPARRAL requirements.  Though i n  t h e  Army 
inventory  and i n  s u b s t a n t i a l  numbers, t h e  Ml13 was s t i l l  i n  s h o r t  
supply i n  r e l a t i o n  t o  CHAPARRAL requirements.  Its s i l h o u e t t e  was 
too h igh  and, w i th  t h e  mount i n s t a l l e d ,  s u b s t a n t i a l  and time- 
consuming disassembly would be necessary  f o r  t r a n s p o r t a t i o n  w i t h i n  
t h e  conf ines  of t h e  Berne ~ u n n e l *  and Phase I1 a i r l i f t  dimensions. 
Moreover, t h e  v e h i c l e  was too  smal l  t o  accommodate t h e  crew, and 
i t  w a s  overloaded. The use r  r equ i r ed  e i g h t  s p a r e  m i s s i l e s  ( i n  
a d d i t i o n  t o  t h e  f o u r  on t h e  launch r a i l s )  and t h e s e  could n o t  be 
c a r r i e d  completely assembled i n s i d e  t h e  v e h i c l e  because t h e  
v e h i c l e  body w a s  too  s h o r t .  Another drawback w a s  t h e  h e i g h t  of 
t h e  mount and launchers  r e l a t i v e  t o  t h e  ground o r  t h e  v e h i c l e  bed, 
which would make loading  m i s s i l e s  onto t h e  launch rails d i f f i c u l t ,  
a t  b e s t ,  and probably r e q u i r e  t h e  development of a  ho i s t i ng / load ing  
device.  

Af te r  a  survey of s i x  v e h i c l e s  of t h e  Ml13 fami ly ,  MICOM 
s e l e c t e d  t h e  M548 fu l l - t r acked  cargo c a r r i e r  a s  t h e  one b e s t  
meeting t h e  t e c h n i c a l  and a v a i l a b i l i t y  requirements .  While 
e l imina t ing  t h e  t e c h n i c a l  problems inhe ren t  i n  t h e  Ml13 personnel  
c a r r i e r ,  t h i s  v e h i c l e  a l s o  possessed some weaknesses, r e q u i r i n g  
ex tens ive  modi f ica t ion .  F i r i n g  t e s t s  us ing  a  s imulated M548 cargo 
compartment revea led  t h a t  i n t e r a c t i o n  between t h e  m i s s i l e  back 
b l a s t  and t h e  v e h i c l e  s i d e s  and r e a r  imposed u n s a t i s f a c t o r y  f o r c e s  
on t h e  launch r a i l s  and v e h i c l e  s i d e s .  This  w a s  so lved  by removing 
t h e  s i d e s  and r e a r  pane l ,  p rovid ing  a c l e a r  deck. Also, p r o t e c t i o n  
a g a i n s t  t h e  motor b l a s t  w a s  provided f o r  t h e  crew compartment, 
engine,  and o t h e r  vu lnerable  a r eas .  The swim c a p a b i l i t y  l o s t  a s  a  
r e s u  t of t h e  changes could be  r e s t o r e d  by t h e  des ign  of a  s w i m  
k i t . t  The modified XM-548E1 v e h i c l e  was l a t e r  des igna ted  a s  t h e  
XM-730. 

* Tunnel f o r  r a i l  t r a f f i c  through t h e  Alps which s e p a r a t e  no r the rn  
and southern  Europe. 

4(1)  MICOM Rept , CHAP Program Review, 25 Oct 66, pp. 6-7. (2) 
Rept of CHAP Review Gp, 16 Nov 66, pp. 11-1, 11-8. (3) Prog Rept 
on Fwd Area AD, PM, IADS, Aug 65,  pp. 3, B-5. A l l  i n  CMO F i l e s .  



I n  t h e  Mount 

Though considered t o  be a v a i l a b l e  i n  adequate  numbers, t h e  
World War I1 M45 machine gun mounts i n  inventory  were i n  va r ious  
s t a t e s  of r e p a i r ,  and even those  judged t o  be  i n  Class  A cond i t i on  
were found t o  be  completely incompatible  w i th  CHAPARRAL requi re-  
ments. The M45 could n o t  be  proper ly  s e a l e d  t o  p r o t e c t  t h e  gunner 
from b l a s t  e f f e c t s ;  i t  d i d  no t  provide s u f f i c i e n t  space  f o r  t h e  
gunner and necessary  c o n t r o l  panels ;  i t s  electromechanical  d r i v e  
system d i d  n o t  possess  t h e  r equ i r ed  dynamic response;  and t h e  
d r i v e  motor f o r  t h e  t u r r e t  w a s  underpowered. I n  a d d i t i o n ,  t h e  M45 
could n o t  be  adapted t o  product ion l i n e  techniques because of t h e  
loose  to l e rances  allowed i n  t h e  World War I1 manufacture of t h e s e  
u n i t s .  

Technical  i n c o m p a t i b i l i t y  of  t h e  M45 u n i t  w a s  overcome by t h e  
des ign  of a new mount of s i m i l a r  e x t e r i o r  dimensions f i t t i n g  on 
t h e  same base  con f igu ra t ion  b u t  us ing  e f f i c i e n t  s t r u c t u r e  and 
m a t e r i a l s  t o  provide adequate  i n t e r i o r  space and t h e  r equ i r ed  load- 
bear ing  c a p a b i l i t y .  S p e c i f i c a l l y ,  t h e  electromechanical  d r i v e  was 
rep laced  w i t h  an e lec t ro-hydraul ic  system; t h e  o p e r a t o r ' s  compart- 
ment w a s  s e a l e d  and p re s su r i zed  a g a i n s t  e n t r y  of exhaust gases ;  
p rov i s ion  w a s  made f o r  r a i s i n g  and lowering t h e  mount t o  meet 
t r a n s p o r t a t i o n  requirements;  a c o n t r o l  console  w a s  added; t h e  
machine gun suppor t  arms were redesigned t o  provide  proper support  
f o r  t h e  launch rai ls  and adequate  bo res igh t ing  f a c i l i t i e s ;  addi- 
t i o n a l  s t i f f e n i n g  s t r u c t u r a l  members were added; and t h e  mount w a s  
assembled t o  a p a l l e t  which c a r r i e d  t h e  b a s i c  load  of m i s s i l e s  and 
a l l  a u x i l i a r y  equipment. 5 

I n  t h e  Launch Rails 

The LAU-7A launch r a i l s ,  which had been designed f o r  launching 
t h e  SIDEWINDER 1 C  m i s s i l e  i n  t h e  a i r - t o -a i r  r o l e ,  a l s o  proved t o  be 
unacceptable  f o r  t h e  CHAPARRAL. Each launch r a i l  r equ i r ed  a 
s e p a r a t e  power and cryogenic a i r  supply f o r  each m i s s i l e ,  which 
w a s  t e c h n i c a l l y  and f i n a n c i a l l y  undes i rab le .  The former r e s u l t e d  
i n  lower e f f i c i e n c y  and the re fo re ,  h ighe r  prime power requirements ,  
wh i l e  t h e  l a t t e r  ( r equ i r ing  replenishment of a se l f -conta ined  a i r  
b o t t l e )  w a s  incompatible  w i t h  ope ra t ions  of extended dura t ion .  
These f a c t o r s ,  coupled w i t h  changes i n  des ign  of t h e  m i s s i l e  l ugs  

5(1)  Ib id . ,  pp. B-4, B-5. (2) MICOM Rept, CHAP Program Review, 
25 Oct 66, p. 7. (3) Rept of CHAP Review Gp, 16 Nov 66, pp. 11-2, 
11-10. A l l  i n  CMO F i l e s .  



t o  reduce aerodynamic drag, precluded f u r t h e r  use of t h e  LAU-7A 
launch r a i l .  Consequently, a  new, s i m p l i f i e d  launch r a i l  was 
designed and provis ions  were made f o r  a  s i n g l e  m i s s i l e  power 
supply f o r  a l l  four  m i s s i l e s ,  a long wi th  a  continuous source of 
cryogenic a i r .  6  

I n  t h e  Miss i l e  

The modified AIM-9D m i s s i l e ,  l a t e r  designated a s  t h e  XMIM-72A, 
was a  SIDEWINDER 1 C  a i r - to-a i r  m i s s i l e  modified f o r  low a l t i t u d e  
surface-to-air  performance a g a i n s t  j e t  a i r c r a f t  t a r g e t s .  The 
SIDEWINDER 1 A  m i s s i l e ,  wi th  a  radar  guidance system, was developed 
i n  t h e  e a r l y  1950's  and became o p e r a t i o n a l  i n  1956. The SIDEWINDER 
l C ,  an improved ve r s ion  of t h e  1 A  w i th  an i n f r a r e d  guidance system, 
became ope ra t iona l  i n  1964. S i g n i f i c a n t  improvements i n  t h e  1 C  
model included increased  rocket  motor performance, maneuverabi l i ty ,  
seeker  s e n s i t i v i t y ,  and look-angle c a p a b i l i t y ;  an improved fuze;  
and a  more e f f e c t i v e  warhead. 

I n  January 1965, MICOM author ized  t h e  Navy t o  conduct engi- 
neer ing  design s t u d i e s  and t e s t s  i n  suppor t  of t h e  CHAPARRAL 
m i s s i l e  eva lua t ion .  I n  February, NOTS published t h e  d e f i n i t i o n  
of t h e  p red ic t ed  performance of t h e  CHAPARRAL m i s s i l e  and the  
design changes requi red  t o  convert  t h e  SIDEWINDER 1 C  t o  t h e  
CHAPARRAL surface- to-a i r  conf igu ra t ion .  

I n  t h e  a i r - to -a i r  r o l e ,  t h e  SIDEWINDER was f i r e d  wi th  an 
i n i t i a l  v e l o c i t y  equal  t o  t h a t  of t h e  launching a i r c r a f t .  A s  such,  
drag  was n o t  too  much of a  problem. However, when t h e  m i s s i l e  was 
used i n  t h e  surface-to-air  r o l e  and launched wi th  zero i n i t i a l  
v e l o c i t y ,  drag was q u i t e  a  f a c t o r .  To reduce drag,  t h e  lugs  (or  
hangers) were redesigned,  two of  the  r o l l e r o n  wings were replaced 
wi th  t h i n  wings, and a l l  f a i r i n g s  were s t reaml ined .  Among o the r  
design changes were these :  t h e  f i r i n g  c i r c u i t r y  was changed; motor 
performance was increased;  and guide vanes were removed. I n  t h e  
Guidance Control  Group, a  s o f t  enablement c i r c u i t  was added t o  allow 
s u f f i c i e n t  v e l o c i t y  t o  be a t t a i n e d  before  i n i t i a t i n g  aerodynamic 
con t ro l ,  and t h e  i n t e r c e p t  arm c i r c u i t r y  (not  requi red  wi th  t h e  
CHAPARRAL Mark 1 5  t a r g e t  d e t e c t i n g  device)  was removedS7 

- - ~ - -  

(1) i d . ,  p. I - .  (2)  MICOM Rept , CHAP Program Review, 
25 Oct-66,  pp. 7-8. CMO F i l e s .  

(1) B id . ,  pp. 8-9. (2) Rept of CHAP Review Gp, 16 Nov 66, 
pp. 11-2, 11-12. ( 3 )  Prog Rept on Fwd Area AD, PM, IADS, Aug 65, 
p. B-9. A l l  i n  CMO F i l e s .  



ON THE MODIFIED M548 (XM-548E1) VEHICLE 
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AIR COMPRESSOR 
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DETENT AFT LUG 

TARGET DETECTING DEVICE 



Engineering DesignIMil i tary P o t e n t i a l  Test  Program 

The above design changes were made i n  t h e  course  of t h e  EDIMPT 
program, which included 11 b a l l i s t i c  and 11 guided f i r i n g s  dur ing  
t h e  per iod  5 March through 27 J u l y  1965. Under t h e  o r i g i n a l  t e s t  
p l an ,  t h e  engineering design t e s t  program by MICOM was t o  produce 
a  vehicle-mounted pro to type  system, which would then  be  sub jec t ed  
t o  m i l i t a r y  p o t e n t i a l  t e s t s  by TECOM. However, a s  noted above, i t  
became apparent  e a r l y  i n  t h e  engineer ing  des ign  program t h a t  t h e  
MI13 t racked  v e h i c l e  would n o t  f u l f i l l  t h e  CHAPARRAL techn ica l  re-  
quirements.  This ,  t oge the r  w i th  t h e  l i m i t e d  time allowed f o r  t h e  
t e s t  program, l e d  t o  a  d e c i s i o n ,  i n  February 1965, t o  conduct 
combined E D / ~ T ' s  on t h e  Navy-developed demonstration mount con- 
s i s t i n g  of four  LAU-7A launchers  a t t ached  t o  a  modified machine 
gun mount, which was t r anspor t ed  t o  t h e  va r ious  t e s t  s i t e s  on an 
M-20 t r a i l e r .  Engineering design s t u d i e s  of t h e  modified XM-548E1 
t racked  v e h i c l e  f o r  t h e  t a c t i c a l  p ro to type  system were conducted 
concurren t ly  w i t h  t h e  EDIMPT program. Three guided CHAPARRAL 
rounds were reserved  f o r  f i r i n g  from t h e  complete pro to type  system 
a t  a  l a t e r  da t e .  A l l  t e s t i n g ,  i nc lud ing  non-f i r ing t e s t s ,  was 
performed wi th  p a r t i c i p a t i o n  by t h e  U. S. Army Air Defense Board, 
t h e  Aeronutronic Div is ion  of Ph i l co ,  and NOTS. 

The o b j e c t i v e s  of t h e  11 engineer ing  design ( b a l l i s t i c )  f i r -  
i n g s ,  which began on 5 March, were t o  o b t a i n  m i s s i l e  drag d a t a  f o r  
use i n  e s t a b l i s h i n g  optimum f a i r i n g  conf igura t ions ;  t o  determine 
r o l l  s t a b i l i t y  of t h e  m i s s i l e  w i th  two rolleron-equipped wings; t o  
q u a l i f y  t h e  mount f o r  manned f i r i n g s ;  and t o  measure t h e  exhaust 
b l a s t  e f f e c t s  i n  and around t h e  mount dur ing  m i s s i l e  f i r i n g s .  The 
non-f i r ing t e s t s  were conducted t o  eva lua t e  s imulated system per- 
formance under r e p r e s e n t a t i v e  t a c t i c a l  cond i t i ons ,  t o  d e f i n e  
ope ra t ing  procedures ,  and t o  i n v e s t i g a t e  t h e  manlmachine r e l a t i o n -  
s h i p  a s  a  c o n t r i b u t i o n  t o  t o t a l  system performance. The primary 
o b j e c t i v e s  of t h e  11 guided m i l i t a r y  p o t e n t i a l  t e s t s  were t o  
eva lua t e  m i s s i l e  performance and t o  determine t h e  c a p a b i l i t y  of  
t h e  CHAPARRAL t o  f u l f i l l  t h e  requirements of an i n t e r i m  a i r  defense  
s y s  tem. 

The guided f i r i n g s  were conducted a g a i n s t  t a r g e t s  a t  a l t i t u d e s  
from 15 t o  1 ,701  meters ,  a t  i n t e r c e p t  ranges from 762 t o  6,887 
meters ,  and a t  speeds of 0  t o  454 knots .  I n  t he  absence of drone 
t a c t i c a l - t y p e  a i r c r a f t ,  v a r i o u s  types of t a r g e t  drones were used. 
Since these  t a r g e t s  had thermal ou tpu t s  cons iderably  lower than  
those t o  be  expected from t a c t i c a l  a i r c r a f t ,  they  were augmented 
by the rmi t e  p o t s  mounted a t  va r ious  l o c a t i o n s  on t h e  drone. A l l  
of t h e  t a r g e t  drones were of t h e  fixed-wing (Q-2C) type except  two, 
which were s t a t i o n a r y  H-19 h e l i c o p t e r s  mounted atop a  50-foot 
tower. The f i r i n g s  from a manned mount began on 31 March and 



continued through 2 1  June 1965. 

Four of t h e  11 f i r i n g s  were t a c t i c a l l y  succes s fu l .  Four of 
t h e  o t h e r s  guided t o  w i t h i n  an  accep tab le  miss d i s t a n c e  (17 f e e t ) ,  
bu t  were t a c t i c a l l y  unsuccessfu l .  Fuze f a i l u r e s  occurred on 
t h r e e  of t h e s e  and on t h e  f o u r t h ,  t h e  t a r g e t  (a  s t a t i o n a r y  H-19 
h e l i c o p t e r  wi th  engine running) r equ i r ed  i n f r a r e d  augmentation 
f o r  t h e  missile seeker  t o  l ock  on a g a i n s t  t h e  d e s e r t  background. 
The remaining t h r e e  f i r i n g s  were unsuccessful :  one warhead 
detonated prematurely and two missiles f a i l e d  t o  guide t o  t h e  
t a r g e t .  

The u n r e l i a b i l i t y  of t h e  Mark 1 5  Target  Detect ing Device (TDD) 
was considered t o  be  t h e  most s e r i o u s  de f i c i ency  i n  t h e  C H A J ? W  
m i s s i l e .  The TDD b a t t e r y  f a i l e d  on two f l i g h t s ,  spur ious  fuze  
func t ions  occurred on two, and poss ib ly  t h r e e  f l i g h t s ,  and no f u z e  
func t ion  occurred on one f l i g h t  which achieved a n  accep tab le  m i s s  
d i s t ance .  Def i c i enc i e s  i n  t h e  TDD would have t o  b e  co r r ec t ed  
be fo re  t h e  modified AIM-9D m i s s i l e  could be  considered a s  having 
s u f f i c i e n t  m i l i t a r y  p o t e n t i a l  f o r  use i n  a sur face- to-a i r  r o l e .  
Among o t h e r  p o t e n t i a l  problem a r e a s  were these:  

1. The rocke t  motor exhaust  plume tended t o  p inpoin t  t h e  
f i r e  u n i t  l o c a t i o n  and obscure o t h e r  t a r g e t s .  The t ime requi red  
f o r  d i s s i p a t i o n  of t h e  smoke cloud depended upon atmospheric 
condi t ions .  

2. Sun g l a r e  on t h e  t r a n s p a r e n t  dome covering t h e  mount 
ope ra to r ' s  compartment could reduce t h e  system's e f f e c t i v e n e s s  
under c e r t a i n  cond i t i ons .  

3. The missile seeke r ' s  s u s c e p t i b i l i t y  t o  background 
r a d i a t i o n  could obscure t a r g e t  r a d i a t i o n .  Operator t r a i n i n g  
could he lp  t o  e l i m i n a t e  a po r t ion  of t h i s  problem, b u t  n o t  a l l  
of i t .  

4. There was a s e r i o u s  q u a l i t y  assurance  problem i n  t h e  
manufacture of m i s s i l e  components, p a r t i c u l a r l y  t h e  guidance 
and c o n t r o l  u n i t .  A t o t a l  of 31 major and 387 minor d e f i c i e n c i e s  
were co r r ec t ed  during p repa ra t ion  and checkout of t h e  11 guided 
rounds. 8 

(1) B i d .  (2) TECOM Rept , 5 Aug 65, subj  : F i n a l  Rept of MPT 
of t h e  CHAP/M-45 Fwd Area AD M s l  Sys - USATECOM Pro j  No. 3-5-9240- 
03 (GM-0265). RSIC. 



(U) SCENES FROM THE CHAPARRAL MILITARY POTENTIAL TEST PROGRAM 

A. Loading Procedure - 4-man crew us ing  c o n t r a c t o r  mockup: (1) withdrawing m i s s i l e ;  
(2) a l i g n i n g  lugsawi th  r a i l ;  (3) s l i d i n g  m i s s i l e  on; (4) a t t a c h i n g  wings and 
umbi l ica l .  

B. H-19 Hel icop te r  mounted on 50-foot tower - Target  f o r  M i s s i l e  PIR-811 f i r e d  on 
15 June 1965. Arrow shows l o c a t i o n  of i n f r a r e d  augmentation. 

C. Ex te rna l  view of NOTS M45 Mount on M-20 T r a i l e r .  Note sun g l a r e  on dome. 
D. KD2R5 Target  Drone a f t e r  h i t  by M i s s i l e  PIR-806 on 4 May 1965. Test  was adjudged 

unsuccess fu l  because of premature f u z e  func t ion  which would have de tona ted  t h e  
warhead b e f o r e  i n t e r c e p t .  The h i t  occurred a t  p o i n t  of t h e  t h e m i t e  po t  shown i n  
i n s e r t  . 
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Although test f i r i n g s  were y e t  t o  b e  conducted from t h e  com- 
p l e t e  (XM-548E1) pro to type  system, an  a n a l y s i s  of t h e  11 m i l i t a r y  
p o t e n t i a l  tests ind ica t ed  t h a t  t h e  CHAPARRAL weapon system could 
s u c c e s s f u l l y  engage and des t roy  low f l y i n g  h e l i c o p t e r s  and jet  
a i r c r a f t  under condi t ions  t o  b e  expected i n  t h e  forward area of a 
combat s i t u a t i o n .  It a l s o  showed t h a t  t h e  system had a good 
t a i l - chase  and side-aspect  c a p a b i l i t y  and some head-on c a p a b i l i t y .  
~ h e ' l a t t e r  c a p a b i l i t y ,  however, w a s  no t  w e l l  def ined ,  as i t  
depended upon many parameters no t  r e a d i l y  con t ro l l ed  f o r  test 
purposes. 

CHAPARRAL Prototype System Delivered 11 August 1965 
(Redstone Arsenal Photo, 1 3  September 1965) 

Aeronutronic de l ive red  t h e  XM-548E1 pro to type  system on 11 
August 1965, completing t h e  FY 1965 R&D e f f o r t .  I n  a r e p o r t  
i s sued  on 1 3  August 1965, t h e  Army Missile Command concluded t h a t  
i t  would be  t e c h n i c a l l y  f e a s i b l e ,  wi th  low t o  moderate r i s k ,  t o  
f i e l d  t h e  i n t e r i m  CHAPARRAL system wi th in  t h e  e s t a b l i s h e d  t i m e -  * frame, bu t  only wi th  t h e  approval  and t imely release of 
$10,102,000 i n  a d d i t i o n a l  FY 1966 RDTE funds. It w a s  t h e r e f o r e  
recommended t h a t  t h e  CHAPARRAL weapon system be f i e l d e d  as an 
i n t e r i m  forward area air  defense system, and t h a t  t h e  requi red  

* 
i.e., a c t i v a t i o n  of t h e  f i r s t  CHAPARRAL b a t t a l i o n  by 1 J u l y  1967 
and i n i t i a l  deployment t o  Europe by January 1968. 



RDTE and PEMA f u n d s  b e  programmed and approved.9 

Between August and October  1965,  t h r e e  guided missiles were  
f i r e d  from t h e  p r o t o t y p e  sys tem a g a i n s t  Q-2C t a r g e t s ,  i n c r e a s i n g  
t h e  number o f  m i l i t a r y  p o t e n t i a l  tests t o  1 4 .  One of t h e s e  h i t  
t h e  t a r g e t  and t h e  o t h e r  two had wide miss d i s t a n c e s . 1 °  

Meanwhile, MICOM s e n t  NOTS a n  MIPR f o r  $1.1 m i l l i o n  f o r  
procurement of 102  a d d i t i o n a l  R&D missiles and a s s o c i a t e d  test  
equipment.  These items were  needed t o  v a l i d a t e  t h e  e n g i n e e r i n g  
d e s i g n ,  t o  pe r fo rm ET/ST's, and t o  conduct  new equipment t r a i n i n g .  11 

E s c a l a t i o n  i n  Program Cos t s  

Very e a r l y  i n  FY 1966,  i t  became a p p a r e n t  t h a t  t h e  complexi ty  
o f  t h e  CHAPARRAL system and t h e  o r i g i n a l  c o s t  p r o j e c t i o n  had been 
underes t imated .  As s t a t e d  b e f o r e ,  t h e  o r i g i n a l  RDTE program c o s t  
estimate of  $17.5 m i l l i o n  f o r  t h e  FY 1965-67 p e r i o d  had been based 
upon t h e  b o l t - t o g e t h e r  concept .  I n  J u l y  1965, b e f o r e  d e l i v e r y  and 
test of  t h e  p r o t o t y p e  system,  t h e  RDTE f u n d i n g  requ i rement  f o r  
FY 1966 was $6,950,000, a b o u t  $2.5 m i l l i o n  less t h a n  t h e  o r i g i n a l  
e s t i m a t e  o f  $9.5 m i l l i o n .  T h i s  approved fund ing  program was s t i l l  
p r e d i c a t e d  on  t h e  "quick-fix" sys tem concep t ;  i .e . ,  t h e  i n t e g r a t i o n  
o f  o f f - the -she l f  components w i t h  minimum m o d i f i c a t i o n s  t o  p r o v i d e  
a n  e a r l y  o p e r a t i o n a l  c a p a b i l i t y .  I t  was b e l i e v e d  t h a t  t h e  $5.16 
m i l l i o n  i n  FY 1965 funds  would s u f f i c e  f o r  e n g i n e e r i n g  d e s i g n  and 
development work, and t h a t  t h e  FY 1966 e f f o r t  cou ld  b e  r e s t r i c t e d  
t o  t h e  ET/ST program. By mid-August 1965,  however, t h e  e s t i m a t e d  
RDTE c o s t  o f  t h e  FY 1966 e f f o r t  had i n c r e a s e d  from $6,950,000 t o  
$17,052,000, n e a r l y  as much as t h e  o r i g i n a l  p r o j e c t i o n  f o r  t h e  
e n t i r e  1965-67 p e r i o d .  

T h i s  i n c r e a s e  of $10,102,000 was a t t r i b u t e d  t o  f o u r  pr imary 
f a c t o r s :  t h e  "quick-fix" sys tem proved t o  b e  t e c h n i c a l l y  
i n f e a s i b l e ;  t h e  o r i g i n a l  estimates were  o p t i m i s t i c  and incomple te ;  
sys tem components and equipment had t o  b e  modi f i ed  f a r  beyond 

- 

' (1) H i s t  Rept,  CMO, 1 J a n  65 - 30 J u n  66 ,  p. 3. HDF. (2)  
Prog Rept on Fwd Area AD, PM, IADS, Aug 65,  pp.  B-25 - B-26. CMO 
F i l e s .  

'ONWC Rept , Aug 67,  sub j : CHAP Program Review, p. 22. CMO 
F i l e s .  

"(1) L t r ,  CG, MICOM, t o  Cdr,  NOTS, 7 J u n  65 ,  s u b j  : P r o c  o f  
Mat f o r  t h e  CHAP Program. HDF. (2)  NOTS Rept TP 4001, Apr 66,  
s u b j  : NOTS 1965 Tech H i s t .  RSIC. 



o r i g i n a l  expec ta t ions  i n  o rde r  t o  b r i n g  them toge the r  i n  a  work- 
a b l e  system wi th  accep tab le  performance and r e l i a b i l i t y ;  and new 
con ta ine r s  and t e s t  equipment-not o r i g i n a l l y  considered 
necessary-had t o  be  developed. Also c o n t r i b u t i n g  t o  t h e  added 
c o s t  were t h e  r e s u l t s  of two guided CHAPARRAL f i r i n g s  and t r ack ing ,  
road,  and environmental t e s t s  of t h e  pro to type  f i r i n g  u n i t ,  which 
l e d  t o  a d d i t i o n a l  changes i n  t h e  Engineering Model F i r e  Unit (EMFU) 
con f igu ra t ion ,  i nc lud ing  s i g n i f i c a n t  mount and p a l l e t  redes ign .  

Of t h e  $10,102,000 i n c r e a s e  i n  FY 1966 RDTE c o s t s ,  $1,568,000 
w a s  f o r  a d d i t i o n a l  hardware, t a r g e t s ,  and support  n o t  included i n  
t h e  J u l y  1965 estimate f o r  t h e  ET/ST program. The remaining 
$8,534,000 w a s  r equ i r ed  f o r  t h e  fo l lowing  engineer ing  des ign  and 
development t a s k s  n o t  p rev ious ly  programmed: development t e s t s  
of t h e  pro to type  system b e f o r e  f a b r i c a t i o n  of t h e  ET/ST pro to types ;  
des ign  of c o n t a i n e r s  and system p e c u l i a r  test equipment; develop- 
ment of t h e  reduced-time s e l f - d e s t r u c t  c a p a b i l i t y ;  q u a l i f i c a t i o n  
t e s t i n g  of t h e  m i s s i l e  modi f ica t ions  developed i n  FY 1965; new 
equipment t r a i n i n g ;  documentation; cont inuing  system s t u d i e s ;  and 
development of a  back-up fuze.  The l a t t e r  t a s k  involved adap ta t ion  
of t h e  MAULER f u z e  t o  t h e  CHAPARRAL a s  an  a l t e r n a t e  s o l u t i o n ,  i n  
t h e  event  t h a t  t h e  Mark 15  fuze  ( t a r g e t  d e t e c t i n g  device)  proved 
t o . b e  unacceptable .  A comparison of t h e  b a s i c  and r ev i sed  RDTE 
funding program f o r  FY 1966 follows.12 

BASIC 
( J u l  65) REVISED 

Hardware, Range Support & Engrg Serv ices . .  $ 4.300 $ 6.156 
Dev & Fab of 4  ET/ST Prototypes. . . . . . . . . . .  2.400 2.112 
Opera t iona l  E f fec t iveness  Test . . . . . . . . . . . .  .250 .250 
Engineering Design & Development.. ........ 0 8.534* 

$ 6.950 $17.052 

* 
Inc luding  $2.160 m i l l i o n  f o r  MAULER f u z e  adap ta t ion  by t h e  
Harry Diamond Labora tor ies .  

The $10,102,000 i n c r e a s e  i n  FY 1966 c o s t s ,  t oge the r  w i th  
$25,000 au tho r i zed  i n  May 1965 f o r  suppor t  of t h e  AMC P r o j e c t  
Manager F i e l d  Of f i ce  a t  MICOM, r a i s e d  t h e  t o t a l  RDTE c o s t  e s t i m a t e  

12 (1 )  Prog Rept on Fwd Area AD, PM, IADS, Aug 65, pp. B-19 - 
B-23. CMO F i l e s .  (2)  H i s t  Rept,  CMO, 1 Jan  65 - 30 Jun 66, p. 3. 
HDF. (3) L t r ,  CG, MICOM, t o  CG,  AMC, 29 J u l  65,  sub j :  Sbm of 
Program Plans.  C i t ed  i n  L t r ,  AMC PM, IADS, t o  CG, MICOM, 10  Feb 
66, subj :  Review of CHAP Program & Funding. RHA Bx 14-8. 



from $17,500,000 t o  $ 2 7 , 6 2 7 , 0 0 0 . ~ ~  

The t o t a l  PEMA c o s t  e s t i m a t e  was a l s o  increased  over t h e  
o r i g i n a l  p r o j e c t i o n  of $77.9 m i l l i o n ,  which had been based upon 
t h e  bol t - toge ther  concept us ing  t h e  MI13 v e h i c l e  and a s u r p l u s  
M45 gun mount equipped wi th  LAU-7A launch r a i l s .  The t o t a l  
p ro j ec t ed  PEMA program i n  J u l y  1965 was $72,886,437, about $5 
m i l l i o n  less than  t h e  o r i g i n a l  e s t i m a t e  of January 1965. This  
was inc reased ,  i n  August 1965, t o  $98,051,911. 

The pre l iminary  p l an  f o r  procurement of 5,033 missiles was 
increased  t o  6,234, i n  J u l y  1965, t hen  reduced t o  5,444, f o r  a 
n e t  i n c r e a s e  of 411. The q u a n t i t y  of f i r e  u n i t s  was increased  
from 260 t o  269 (192 t a c t i c a l  and 77 non- t ac t i ca l )  t o  s a t i s f y  
t r a i n i n g  requirements .  Both t h e  J u l y  and August e s t ima te s  were 
based on u s e  of t h e  XM-548 veh ic l e .  The f i r e  u n i t  v e h i c l e s  were 
t o  be  provided a t  no c o s t  t o  t h e  program; however, t h e  cos t  of 
r equ i r ed  modi f ica t ions  was included i n  t h e  es t imate .  The in-  
c reased  c o s t  of t h e  f i r e  u n i t  stemmed from t h e  new p a l l e t i z e d  
mount which was a se l f -conta ined  u n i t  capable  of being f i r e d  from 
t h e  XM-548E1 v e h i c l e  o r  being removed from t h e  v e h i c l e  and used 
a s  a ground u n i t .  Another reason  f o r  t h e  r i s e  i n  PEMA c o s t s  was 
t h e  a d d i t i o n  of a u x i l i a r y  equipment no t  prev ious ly  programmed, 
such a s  t h e  a i r  compressor, primary power u n i t ,  communications 
equipment, and exhaust  system f o r  t h e  t u r r e t .  Shown below is  a 
comparison of t h e  b a s i c  and r ev i sed  PEMA funding programs f o r  FY 
1966-68, bo th  p red ica t ed  on t h e  In t e r im  F i e l d  Army Air Defense 
System (IFAADS) program t o  support  t h e  a c t i v a t i o n  of  s i x  b a t t a l i o n s .  

BASIC ( J u l  65) REVISED 

M i s s i l e s  (Quantity) ........... (6,234) (5,444) 
To ta l  Cost.. ................ $59,111,835 $51,498,875 ......... F i r e  Uni t s  (Quanti ty)  (260) (269) 
T o t a l  Cost.................. 11,850,294 27,219,696 

Spare P a r t s  & SHUCRP* ......... --- 15,277,640 ............... Test  Equipment. 1,924,308 41055,700 
$72,886,437 $98,051,911 * 

S e l e c t  High Unit  Cost Repair P a r t s .  

The r ev i sed  PEMA funding requirement f o r  FY 1966 t o t a l e d  
$29,274,121. Aside from s p a r e  p a r t s ,  SHUCRP, and t e s t  equipment, 
t h e  FY 1966 p l an  c a l l e d  f o r  t h e  procurement and product ion of 

1 3 c & ~ p  Rept , CHAP COSTECH Rept 70-19, Aug 70, p. 49. CMO 
F i l e s .  



1,300 m i s s i l e s  and 59 f i r e  u n i t s .  14 

Limited Production (LP) C l a s s i f i c a t i o n  

On 29 September 1965, fol lowing completion of t h e  ED/MPT 
program and d e l i v e r y  of t h e  f i r s t  p ro to type  f i r e  u n i t ,  t h e  Of f i ce ,  
Chief of Research & Development (OCRD) granted  approval  f o r  LP 
c l a s s i f i c a t i o n  of t h e  CHAPARRAL m i s s i l e  and a s soc i a t ed  t e s t  s e t s .  
This was followed, on 12 November 1965, by LP c l a s s i f i c a t i o n  of 
t h e  CHAPARRAL f i r e  u n i t  (launch and c o n t r o l  p a l l e t  mounted on t h e  
XM-548E1 v e h i c l e )  and a s s o c i a t e d  t e s t  s e t s .  

The i tems approved f o r  l i m i t e d  product ion i n  FY 1966 included 
1,300 m i s s i l e s ;  59 carrier-mounted f i r e  u n i t s ;  164 m i s s i l e  t r a i n e r s ;  
1 3  guided m i s s i l e  t e s t  s e t s ;  59 m i s s i l e  assembly t o o l  s e t s ;  12 
o rgan iza t iona l  maintenance t e s t  s e t s ;  and 12 suppor t  maintenance 
t e s t  s e t s .  Product ion d e l i v e r i e s  were t o  begin i n  March 1967. 
The d e l i v e r y  of 32 f i r e  u n i t s ,  each wi th  a  complement of 12 m i s -  
s i l e s ,  was r equ i r ed  by 30 June 1967 f o r  a c t i v a t i o n  i n  J u l y  of t h e  
f i r s t  b a t t a l i o n ,  w i th  a c t i v a t i o n  of a  b a t t a l i o n  every o t h e r  month 
t h e r e a f t e r  u n t i l  a  t o t a l  of s i x  were ac t iva ted .15  

Changes i n  Program Requirements 

An expansion of program o b j e c t i v e s  i n  December 1965 l e d  t o  
f u r t h e r  changes i n  t h e  design of major components and another  
i nc rease  i n  program c o s t s .  The r e s u l t s  of f i e l d  army a i r  defense  
s t u d i e s  conducted i n  1965 d i sc losed  c e r t a i n  f a i r l y  cons t an t  
weaknesses i n  e x i s t i n g  deployments and system c a p a b i l i t i e s ,  and 
were e s s e n t i a l l y  unanimous i n  t h e i r  recommendations f o r  t h e  
r e d i r e c t i o n  of t a c t i c a l  army a i r  defense programs f o r  m a t e r i e l ,  
d o c t r i n e ,  and organiza t ion .  The Theatre  A i r  Base V u l n e r a b i l i t y  
(TABV) study of August 1965 generated a  requirement f o r  a  towed 
v e r s i o n  of t h e  CHAPARRAL f o r  defense of c e r t a i n  a i r  bases .  A t  
about t h e  same time, t h e  T a c t i c a l  Mid-Range Air Defense (TAMIRAD) 
s tudy  by CDC a l s o  revea led  a  need f o r  a  towed CHAPARRAL system f o r  
world-wide deployment w i th  Army a i rbo rne  and a i r  mobile d i v i s i o n s .  
The l a t t e r  r e p o r t  and t h e  recommendations submitted by t h e  
S e c r e t a r i e s  of t h e  Army and A i r  Force, i n  e a r l y  October 1965, 

14prog Rept on Fvd Area AD, PM, IADS, Aug 65, pp. B-23 t h r u  
B-25 & G-1. CMO F i l e s .  

l5 (1) AMCTCM 4040, 20 Jan  66,  w i n c l s .  (2) AMCTCM 4355, 27 
Apr 66, w i n c l s .  Both i n  RSIC. 



addressed t h e  c r i t i c a l  mid-range void i n  a i r  defense  c a p a b i l i t y  
r e s u l t i n g  from t h e  dec i s ion  t o  t e rmina te  t h e  MAULER p r o j e c t .  The 
recommended program cons i s t ed  of t h r e e  a d d i t i v e  op t ions ,  t h e  f i r s t  
o f  which would a l l e v i a t e  t h e  most c r i t i c a l  d e f e c t s  i n  e x i s t i n g  
a i r  defense  c a p a b i l i t y  through a f o r c e  i n c r e a s e  of 15  CHAPARRAL/ 
VULCAN b a t t a l i o n s ,  12  HAWK b a t t e r i e s ,  and r e l a t e d  suppor t ing  u n i t s .  

The r e s u l t s  of growth p o t e n t i a l  s t u d i e s  and m i l i t a r y  p o t e n t i a l  
t e s t s  conducted i n  t h e  f i r s t  phase of t h e  CHAPARRAL program had 
shown t h a t ,  f o r  a somewhat h ighe r  c o s t ,  many improvements could be 
made i n  t h e  o r i g i n a l  qu ick- f ix  concept ,  which would r e s u l t  i n  a 
much more e f f e c t i v e  and l o n g e r - l i f e  system and s t i l l  meet t h e  
deployment a v a i l a b i l i t y  d a t e  of January 1968. Early i n  December 
1965, fol lowing f i n a l  te rmina t ion  of t h e  MAULER program i n  November, 
t h e  Secre ta ry  of Defense approved t h e  TAMIRAD program, which c a l l e d  
f o r  t h e  equ iva l en t  of 21  composite CHAPARRAL/VULCAN b a t t a l i o n s  f o r  
world-wide deployment, i n s t e a d  of t h e  o r i g i n a l  requirement f o r  6 
composite b a t t a l i o n s  f o r  deployment t o  Europe only. 

A t  t h e  same time, t h e  Sec re t a ry  of Defense approved t h e  
$10,102,000 i n  FY 1966 emergency RDTE funding, which was needed 
t o  a s s u r e  deployment a v a i l a b i l i t y  o f  t h e  b a s i c  CHAPARRAL by 
January 1968, a long  wi th  $1,800,000 i n  a d d i t i o n a l  FY 1966 funds 
f o r  development work r e l a t i n g  t o  t h e  new requirements.  Of t h e  
l a t t e r ,  $500,000 was f o r  development of t h e  t r a i l e r  o r  towed 
ve r s ion  of t h e  CHAPARRAL and $1,300,000 was f o r  redes ign  work 
necessary  t o  a s s u r e  compa t ib i l i t y  of t h e  system wi th  world-wide 
environmental condi t ions .  16 

To f i l l  t he  gap i n  forward a r e a  air defense  u n t i l  t h e  
CHAPARRAL/WLCAN u n i t s  became a v a i l a b l e ,  t h e  Secre ta ry  of Defense, 
i n  October 1965, had approved t h e  a c t i v a t i o n  of 27 M42 40-mm. 
(DUSTER) gun b a t t e r i e s  and 6 M55 50-ca l iber  machine gun b a t t e r i e s  
a s  temporary f o r c e s  through t h e  end of FY 1967. I n  t h e  dec i s ion  
guidance of December 1965, t h e s e  u n i t s  were extended as permanent 
f o r c e s  t o  permit  phase-in of t h e  CHAPARRAL/VULCAN equipment. The 
CHAPARRAL m i s s i l e  and VULCAN gun systems would complement each 
o t h e r  i n  t h e  daytime, f a i r  weather  r o l e ,  by combining t h e  quick 
r e a c t i o n  and extremely low a l t i t u d e  c a p a b i l i t y  of t h e  VULCAN wi th  
t h e  longer  range c a p a b i l i t y  of t h e  CHAPARRAL. Together,  they 

l 6 ( 1 )  CDC Study' M-6098, Aug 65, subj  : TAMIRAD, Vol. I ,  pp. 
33-34. RSIC. (2) L t r ,  OCRD, DA, t o  CG,  AMC, 23 Sep 65,  s u b j  : 
TAMIRAD. RHA Bx 14-8. (3) DF, CHAP Cmdty Mgr t o  R&D Drte ,  12  Oct 
65, subj :  TAMIRAD, w i n c l .  F i l e  same. (4) Program Ch, SECDEF Decn 
A-5-069, 6 Dec 65, sub j :  Tac AD Program. F i l e  same. 



would complement t h e  a l l  weather ,  low and medium a l t i t u d e  a i r  
defense  r o l e  of t h e  s e l f -p rope l l ed  HAWK. The manportable,  
shoulder - f i red  REDEYE m i s s i l e  would a l s o  be  procured f o r  use  i n  
t h e  forward area. 17  

l7 (1) I b i d .  (2) Mary T. Cagle,  History of  the  MAULER Weapon 
System (MICOM, 19  Dec 68) ,  pp. 255, 259-60. 



CHAPTER I V  

'A. 
($7) EVOLUTION OF THE TACTICAL WEAPON SYSTEM (U) 

(U) The M42 DUSTER and M55 machine gun b a t t e r i e s  were 
des t ined  t o  f i l l  t h e  gap i n  forward a r e a  a i r  defense  f o r  a much 
longer  per iod  than  expected. Funding and t e c h n i c a l  problems, a 
l a c k  of t imely  program guidance and d e c i s i o n s ,  and des ign  changes 
r e s u l t i n g  from t h e  r ev i sed  program o b j e c t i v e s  l e d  t o  s e v e r a l  
r e v i s i o n s  i n  t h e  CHAPARRAL schedule and an u l t i m a t e  s l i p p a g e  of 
22 months i n  t h e  o p e r a t i o n a l  a v a i l a b i l i t y  da te .  

Revision of t h e  Program Schedule 

(U) As a r e s u l t  of t h e  r ev i sed  program o b j e c t i v e s  approved by 
t h e  Sec re t a ry  of Defense i n  e a r l y  December 1965, t h e  o r i g i n a l  
CHAPARRAL f i r e  u n i t ,  which was t o  have remained i n  t h e  f i e l d  from 
2 t o  4 yea r s ,  was changed t o  a more complicated u n i t  which would 
f u l l y  meet world-wide environmental condi t ions  and have an e s t i -  
mated s e r v i c e  l i f e  of some 10  years .  A s  s t a t e d  e a r l i e r ,  t h e  
Sec re t a ry  of Defense approved $10,102,000 i n  emergency FY 1966 
RDTE funds p l u s  $1,800,000 f o r  work r e l a t i n g  t o  t h e  new system 
requirements.  This  was based on t h e  o r i g i n a l  schedule c a l l i n g  f o r  
a c t i v a t i o n  of t h e  f i r s t  b a t t a l i o n  by J u l y  1967 and i n i t i a l  system 
deployment i n  January 1968. However, i t  f a i l e d  t o  t ake  i n t o  
account t h e  leadt ime s p e c i f i e d  i n  t h e  pre l iminary  t e c h n i c a l  
development p lan  of January 1965. I n  t h i s  p l an ,  MICOM emphasized 
t h a t  t h e  v a l i d i t y  of t h e  schedule was cont ingent  upon a d e c i s i o n  
t o  f i e l d  t h e  system by 1 September 1965 and r e l e a s e  of FY 1966 
RDTE money be£ o r e  t h a t  d a t e  .' 

(U) Because of t h e  3-month de lay  i n  t h e  DOD dec i s ion ,  t h e  
c o n t r a c t u a l  a c t i o n  planned f o r  October 1965 could no t  be completed 
be fo re  January 1966. Since any f u r t h e r  compression of t h e  devel- 
opment and procurement schedule would impose unacceptable  r i s k s ,  
MG William B. Bunker, t h e  Deputy Commanding General of AMC, 
proposed t h a t  t h e  t a r g e t  d a t e  f o r  d e l i v e r y  of t h e  f i r s t  b a t t a l i o n  
equipment be moved back from 1 J u l y  1967 t o  1 October 1967. This  
would permit deployment of t h e  f i r s t  b a t t a l i o n  e a r l y  i n  CY 1968, 
b u t  n o t  i n  January 1968 a s  prev ious ly  planned. The r ev i sed  

'see above, p. 17. 



schedule,  however, was based upon t h e  assumption t h a t  t h e  emergency 
FY 1966 RDTE funds,  which had been approved on 6 December 1965, 
would b e  forthcoming without  f u r t h e r  de lay .  2 

FY 1966 Development Program 

(U) Meanwhile, t h e  development program a t  Aeronutronic was 
hampered by s e r i o u s  funding d e f i c i e n c i e s .  I n  August 1965, c o n t r a c t  
funds were deple ted ,  b u t  Aeronutronic continued work wi th  company 
funds. As an  i n t e r i m  measure, a c o n t r a c t  f o r  about $500,000 
enabled t h e  con t r ac to r  t o  cont inue  work from mid-August t o  mid- 
November 1965, a t  which t ime funds aga in  r an  ou t .  During t h i s  
i n t e r i m  per iod ,  f u r t h e r  t e s t i n g  of t h e  pro to type  f i r e  u n i t  l e d  t o  
a d d i t i o n a l  changes i n  t h e  Engineering Model F i r e  Unit (EMFU) 
conf igu ra t ion ,  which included s i g n i f i c a n t  mount and p a l l e t  
redes ign .  From mid-November 1965 t o  mid-January 1966, Aeronutronic 
continued t h e  e f f o r t  w i th  company funds. A t  t h e  t ime of t h e  
c o n t r a c t  award f o r  FY 1966 e f f o r t ,  i n  January 1966, t h i s  work was 
recognized a s  pre-cont rac t  c o s t s  amounting t o  about $900,000. 

(U) The FY 1966 R&D c o n t r a c t  (DA-01-021-AMC-1409 7*), awarded 
on 19  January f o r  $8,792,000, included t h e  design changes 
engendered by t e s t s  of t h e  pro to type  and t h e  f a b r i c a t i o n  of four  
EMFU1s, one s e t  of engineer ing  model subassemblies ,  and a s s o c i a t e d  
t e s t  equipment f o r  u se  i n  t h e  ET/sT program. It was incrementa l ly  
funded wi th  an i n i t i a l  amount of $5,200,000, because t h e  emergency 
FY 1966 funds s t i l l  had not  been received.  The l a s t  increment of 
t h e  emergency funds was r e l e a s e d  t o  MICOM on 8 February 1966. This  
a d d i t i o n a l  money was n o t  s u f f i c i e n t  t o  c a r r y  t h e  e f f o r t  t o  comple- 
t i o n ,  and t h e  FY 1966 c o n t r a c t  was based on a cu tof f  d a t e  of 30 
September 1966 f o r  a l l  work except  f a b r i c a t i o n  of t h e  four  EMFU'S 
and t e s t  equipment. (Subsequent modi f ica t ions  of t h e  c o n t r a c t  
extended t h e  per iod  of performance through March 1968 and increased  
t h e  t o t a l  va lue  t o  $19,108,642 .4) The m i s s i l e  development e f f o r t  
a t  NOTS was cont inued i n  FY 1966 under an MIPR f o r  $1.7 m i l l i o n ,  

* 
La te r  renumbered DA-01-021-66-C-0061. 

' ~ t r ,  DCG, AMC, t o  ACSFOR, DA, 30 Dec 65, sub j :  Tac AD Program. 
RHA BX 14-8. 

3(1) H i s t  Rept, CMO, 1 Jan  65 - 30 Jun 66. HDF. (2) MICOM 
Rept, Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66. RHA Bx 14-7. 

(1) Ofc Memo, C. W. Small t o  H. J. Burton, Philco-Ford, 27 
Feb 74, subj  : Maj CHAP Contrs.  HDF. (2) F i n a l  c o n t r a c t  va lue  
furn ished  by DCASD, Anaheim Ofc, 8 Oct 74. 



br inging  t h e  t o t a l  expended i n  t h i s  phase of t h e  program t o  
s l i g h t l y  l e s s  than $5 m i l l i ~ n . ~  

(U) Approval of t h e  TAMIRAD program n e c e s s i t a t e d  an immediate 
change i n  des ign  t o  cope wi th  world-wide environmental requirements 
and t o  provide a towedlground emplacement c a p a b i l i t y .  I n  March 
1966, MICOM i s sued  a change o rde r  t o  Aeronutronic's R&D con t r ac t  
f o r  t h i s  added work on t h e  f i r e  u n i t ,  and d i r e c t e d  NOTS t o  make 
e s s e n t i a l  des ign  changes i n  t h e  missile. By t h a t  t ime, t h e  des ign  
of t h e  f i r e  u n i t  and m i s s i l e  had progressed t o  t h e  po in t  t h a t  
ex t ens ive  redes ign  and a d d i t i o n a l  t e s t i n g  and q u a l i f i c a t i o n  were 
mandatory. Many completed and in-process des igns  had t o  be with- 
he ld  from r 6 l e a s e  f o r  hardware f a b r i c a t i o n  u n t i l  t h e i r  i n t e g r i t y  
could be eva lua ted  under t h e  imposed environmental condi t ions .  

(U) The impact was f e l t  p a r t i c u l a r l y  i n  t h e  e l e c t r o n i c  a r e a ,  
where i t  was necessary  t o  redes ign  numerous c i r c u i t s ,  s u b s t i t u t e  
some components and add o t h e r s ,  and provide t h e  r equ i r ed  temper- 
a t u r e  compensation networks. I n  t h e  mechanical a r e a ,  i t  was 
necessary t o  r eeva lua t e  t o l e r a n c e s ,  s e a l s ,  l u b r i c a n t s ,  e t c . ,  and 
t o  s tudy ,  i d e n t i f y ,  and i n s t a l l  added components such a s  a i r  
condi t ioners .  Also, t h e  requirement f o r  of f -vehic le  ope ra t ion  
(on a t r a i l e r  o r  ground emplacement device)  r equ i r ed  some 
s t r u c t u r a l  changes, a s  w e l l  a s  t h e  complete design and q u a l i f i c a -  
t i o n  of a d d i t i o n a l  hardware. 6 

(U) To prevent  excess ive  de lays  i n  d e l i v e r y  of t h e  fou r  EME'U's 
requ i r ed  f o r  ET/ST, new equipment t r a i n i n g ,  and maintenance 
eva lua t ion ,  MICOM decided t o  redes ign  only t h e  e l e c t r o n i c  packages 
and t o  provide modi f ica t ion  k i t s  f o r  o t h e r  e s s e n t i a l  changes i n  
t h e  four  u n i t s .  This  a f f e c t e d  t h e  R&D schedule,  s i n c e  r edes ign  of 
f i r e  u n i t  hardware e n t a i l e d  6 a d d i t i o n a l  weeks. To provide t h e  
towed ve r s ion  of CHAPARRAL, Aeronutronic began t h e  des ign  and 
f a b r i c a t i o n  of a f i f t h  EMFU, which was t o  inc lude  t h e  changes 
necessary t o  m e e t  world-wide requirements  without  t h e  use  of 
modi f ica t ion  k i t s .  Since t h e  design of t h e  a s soc i a t ed  t e s t  
equipment, which was dependent on f i r e  u n i t  des ign ,  had no t  
reached t h e  po in t  where redes ign  would be necessary ,  t h e  CHAPARRAL 
Manager decided t o  i nco rpora t e  t h e  des ign  f o r  extended environ- 
mental requirements  i n  a l l  f i v e  s e t s  of equipment without  t h e  use 
of modi f ica t ion  k i t s .  7 

5~~~~~ Rept, Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66. RHA 
BX 14-7. 

(1)  Bid .  (2) MICOM Rept, CHAP Program Review, 25 Oct 66, 
p. 13. CMO F i l e s .  (3) H i s t  Rept, CMO, 1 Jan  65 - 30 Jun 66. HDF. 
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(U) The towed o r  t r a i l e r  ve r s ion  of t h e  CHAPARRAL f i r e  u n i t  
was developed bu t  never r e l ea sed  f o r  product ion.  The i n t e g r a t i o n  
support  s t r u c t u r e ,  t oge the r  w i t h  t h e  mount, provided a p a l l e t i z e d  
ve r s ion  of t h e  f i r e  u n i t  which could o p e r a t e  autonomously when 
removed from t h e  t racked  veh ic l e .  The launch and c o n t r o l  p a l l e t  
was mounted on a s imple t r a i l e r  c o n s i s t i n g  of a frame, four  wheels,  
and tow bar .  The ground emplacement jacks  fo lded  down and allowed 
f o r  l e v e l i n g  of t h e  p a l l e t .  This  t r a i l e r  mode used t h e  b a s i c  
CHAPARRAL system. The p a l l e t  weighed 11,000 pounds, bu t  could be 
s t r i p p e d  down t o  about 9,000 pounds by removing m i s s i l e s ,  f u e l ,  
and on-vehicle equipment. 8 

(U) The r e f i n e d  RDTE es t ima te  of August 1965, t oge the r  w i th  
t h e  new system requirements  added i n  December 1965, increased  t h e  
t o t a l  RDTE c o s t  e s t ima te  from $17.5 m i l l i o n  t o  $30,167,000, and 
t h e  FY 1966 program from $6,950,000 t o  $18,852,000. Included i n  
t h e  l a t t e r  was $1.8 m i l l i o n  f o r  redes ign  e f f o r t  r e l a t e d  t o  t h e  
a d d i t i o n a l  system requirements.  Another $1.8 m i l l i o n  was 
programmed f o r  t h a t  purpose i n  FY 1967. I n  a review of t h e  
CHAPARRAL program and funding,  on 10  February 1966, LTC John T. 
Peterson,  t h e  AMC IADS P r o j e c t  Manager, emphasized t h a t  the  
immediate t a s k  involved t h e  development and procurement of a 
" r e l a t i v e l y  s imple system of l i m i t e d  c a p a b i l i t y "  designed t o  f i l l  
a s e r i o u s  gap, on a t i g h t  development and deployment schedule.  
"We have been g iven  t o  understand," he s a i d ,  " t h a t  app rec i ab le  
program s l ippage  a s  w e l l  a s  a d d i t i o n a l  overruns a r e  not  favorably  
regarded a t  DA and OSD and may r e s u l t  i n  review and p o s s i b l e  
c a n c e l l a t i o n  of t h e  CHAPARRAL program.119 

(U) Not only  was t h e r e  a s u b s t a n t i a l  i n c r e a s e  i n  t h e  RDTE 
program c o s t ,  bu t  a l s o  a 15-month s l i p p a g e  i n  t h e  schedule.  The 
a c t u a l  RDTE expendi ture  f o r  FY 1966 was $19,486,000 i n s t e a d  of 
$18,852,000. In  J u l y  1966, t h e  RDTE c o s t  e s t ima te  was increased  
by $23,086,000, from $30,167,000 t o  $53,253,000. Of t h i s  i nc rease ,  
$3,900,000 was f o r  development of t r a i n i n g  devices  and t h e  remain- 
de r  was f o r  prev ious ly  unprogrammed e f f o r t  on t h e  m i s s i l e  and 
ground support  equipment. Aside from t h e  c o s t  of t h e  f i f t h  EMFU 
mentioned e a r l i e r ,  t h e  added e f f o r t  on t h e  ground equipment 
included des ign  changes i n  t h e  engineer ing  model con f igu ra t ion ,  
t he  scope of which exceeded expec ta t ions .  The SIDEWINDER m i s s i l e  
d id  no t  prove t o  be a s  r e l i a b l e  a s  o r i g i n a l l y  a n t i c i p a t e d ,  nor  d id  

'l(ept of CHAP Review Gp, 16  Nov 66, pp. 11-2, 11-3, 11-9, 
11-15. CMO F i l e s .  

' ~ t r ,  IADS PM, AMC, t o  CG, MICOM, 10 Feb 66, subj  : Review of 
CHAP Program & Funding. RHA Bx 14-8. 







i ts  documentation meet Army s tandards .  This  r e q u i r e d  a  more com- 
prehens ive  q u a l i t y  assurance  program and increased  l e v e l s  of 
t e s t i n g  t o  i n s u r e  r e l i a b i l i t y ,  a s  w e l l  a s  a d d i t i o n a l  documentation 
f o r  procurement.10 A 15-month s l i p p a g e  i n  t h e  schedule  and 
another  program cos t  i n c r e a s e  occur red  l a t e  i n  CY 1966 and w i l l  
b e  d i scussed  l a t e r .  

(U) The o v e r a l l  CHAPARRAL program schedule  as of J u l y  1966 
c a l l e d  f o r  cont inu ing  des ign  and development through 1969, w i th  
t h e  bu lk  o f  t h e  des ign  f o r  p roduct ion  occu r r ing  i n  CY 1966 and 
t h e  ET/ST program mostly i n  CY 1967. Under t h e  compressed 
schedule ,  t h e  des ign  and development per iod  overlapped t h e  
product ion  lead t ime and d e l i v e r i e s ,  and an e a r l y  release t o  
product ion  was given,  s o  t h a t  ET/ST'S would s t i l l  be  going on 
a f t e r  p roduct ion  equipment reached t h e  f i e l d  .I1 

I n i t i a t i o n  of t h e  I n d u s t r i a l  Program 

(U) Funds f o r  i n i t i a l  procurement of p roduct ion  hardware were 
approved e a r l y  i n  FY 1966, bu t  t h e i r  r e l e a s e  was withheld pending 
f i n a l  approval  of  t h e  LP c l a s s i f i c a t i o n .  A s  s t a t e d  e a r l i e r ,  type  
c l a s s i f i c a t i o n  f o r  l i m i t e d  product ion  of t h e  missile was approved 
on 29 September 1965 and f o r  ground equipment on 12  November 1965.12 

Missile Pkocurement 

(U) From t h e  i ncep t ion  of t h e  program, t h e  Army planned t o  
procure  missile components and a s s o c i a t e d  test equipment from t h e  
Navy. The CHAPARRAL missile was a  mod i f i ca t i on  of t h e  Navy's 
SIDEWINDER 1 C  missile, f o r  which product ion  f a c i l i t i e s  and con- 
t r a c t o r s  were a l r eady  e s t a b l i s h e d .  S ince  t h e  two missiles shared  
about 95 pe rcen t  commonality of  components, and t h e  Army lacked 
t h e  s p e c i a l i z e d  knowledge e s s e n t i a l  f o r  t h e  performance of 
t e c h n i c a l  func t ions  r e l a t i n g  t o  CHAPARRAL procurement, t h e  j o i n t  
management-procurement concept appeared to  be  advantageous both 
from a c o s t  and t i m e  s t andpo in t .  

(U) CHAPARRAL missile components were procured by MIPR t o  

'OC&DP Rept , CHAP COSTECH Rept 70-19, Aug 70, pp. 47, 49-50. 
CMO F i l e s .  

' ~ I C O M  Rept, Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66, pp. 
1-3, 1-4. RHA BX 14-7. 

''see above, p. 50. 



t h e  Naval A i r  Systems Command ( e a r l i e r ,  t o  t h e  Navy's Bureau of 
Weapons), Washington, D. C . ,  and assembled i n t o  "full-up" rounds 
a t  t h e  Red River Army Depot. The procurement and t e c h n i c a l  
management r e s p o n s i b i l i t i e s  f o r  t h e  m i s s i l e  were widely d i spe r sed  
throughout t h e  Navy. Severa l  components were manufactured in- 
house and t h e  o t h e r s  were procured compet i t ive ly  through t h r e e  
Navy procurement o f f i c e s .  The primary t e c h n i c a l  management 
element was t h e  Naval Weapons Center a t  China Lake, Ca l i fo rn i a .  
Among o t h e r  t e c h n i c a l  management and support  agencies  were t h e  
Naval Weapons Laboratory a t  Dahlgren, V i rg in i a ;  t h e  Naval 
Ammunition Depot, Crane, Indiana;  Naval Ordnance S t a t i o n s  a t  
L o u i s v i l l e ,  Kentucky, and Ind ianapo l i s ,  Indiana;  and t h e  F l e e t  
M i s s i l e  System Analysis  & Evaluat ion Group a t  Corona, c a l i f  o rn ia .  l3 

(U) The procurement of product ion hardware was i n i t i a t e d  on 
17 October 1965, when MICOM s e n t  t h e  Navy an MIPR i n  t h e  amount of 
$12.7 m i l l i o n  f o r  1,300 missiles. A r e v i s i o n  of t h e  MIPR, i n  
February 1966, reduced t h e  FY 1966 q u a n t i t y  t o  720* and t h e  
d o l l a r s  t o  $7.6 mi l l i on .  I n  March 1966, t h e  Army completed t h e  
review of m i s s i l e  documentation and r e l eased  i t  t o  t h e  Navy i n  
support  of t h e  procurement package. With t h i s  s t e p  completed, 
t h e  Navy i s sued  t h e  Request f o r  Quotation i n  June 1966, and awarded 
t h e  General E l e c t r i c  Company a c o n t r a c t  f o r  t h e  Guidance & Control  
Group (GCG) on 1 July .  Major components of t h e  m i s s i l e ,  a s i d e  from 
t h e  GCG, were t h e  rocke t  motor, warhead, s a f e t y  and arming dev ice ,  
t a r g e t  d e t e c t i n g  device,  wing assembly, c a s t  wings, and f i n  
assembly. The Navy would d e l i v e r  a l l  components t o  t h e  Red River 
Army Depot, where they would be  assembled i n t o  complete m i s s i l e s ,  
thence i n t o  sh ipping  and s t o r a g e  con ta ine r s  procured by MICOM. I n  
a d d i t i o n  t o  t a c t i c a l  m i s s i l e s ,  t h e  Navy rece ived  o rde r s  f o r  135 
XM-30 t r a i n e r s ,  which were dummy m i s s i l e s  used f o r  t r a i n i n g .  l4 

Ground Support Equipment 

(U) The i n i t i a l  FY 1966 buy of ground equipment cons i s t ed  of 

* 
The FY 1966 buy of missiles was l a t e r  increased  t o  840. CVADS 
PMP Prog Rept,  4 t h  Qtr, FY 69. RHA Bx 14-7. 

13(1)  DF, C m t  (11, Chf, CMO, t o  P&P Dr te ,  et a t . ,  16  Jun 69, 
sub j :  Proc of t h e  CHAP M s l .  (2)  DF, C m t  112, P&P Dr te ,  t o  Chf, CMO, 
24 Jun 69, sub j :  same, w i n c l :  Study of CHAP M s l  Proc Resp, circa 
Sep 67. Both i n  HDF. 

l4 (1) M I C O M  Rept,  Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66, 
pp. XIV-2, XIV-3, XIV-4. RHA Bx 14-7. (2) Rept - of CHAP Review Gp, 
16 Nov 66, pp. V-9, V-10. CMO F i l e s .  



39 f i r e  u n i t  p a l l e t s  (launch and c o n t r o l  u n i t s )  f o r  mounting on 
t h e  XM-730 v e h i c l e  (modified XM-548E1), 25 guided m i s s i l e  equip- 
ment s e t s ,  and Government-furnished a i r  compressors f o r  t h e  f i r s t  
buy of Organiza t iona l  Maintenance Shop S e t s  (0MSS's) i n  FY 1967. 
The a i r  compressors had t o  be  purchased a year  ahead of t h e  OIES 
because of t h e  d i f f e r e n c e  i n  lead t ime (18 months f o r  t h e  a i r  
compressors versus  7 months f o r  t h e  shop s e t s ) .  The XM-730 
v e h i c l e s  were furn ished  by WECOM a t  no c o s t  t o  t h e  CHAPARRAL 
program. 

(U) The FY 1966 engineer ing  s e r v i c e s  c o n t r a c t  wi th  t h e  
Aeronutronic Divis ion of Philco-Ford (DA-01-021-AMC-14107) was 
awarded on 15  Apr i l  1966 f o r  $1.7 m i l l i o n .  A subsequent modifi-  
c a t i o n  of t h i s  c o n t r a c t ,  dated 29 Apr i l  1966, provided f o r  s p e c i a l  
t e s t  equipment and increased  t h e  va lue  t o  $2.9 mi l l ion ."  This  was 
followed, on 31 May 1966, by tlg award of a $6,451,383 product ion 
c o n t r a c t  (DA-01-021-AMC-14206) f o r  t h e  f i r s t  buy of 39 f i r e  u n i t s .  

(U) I n  support  of t h e  i n d u s t r i a l  program, Philco-Ford l ea sed  
a p l a n t  a t  Anaheim, C a l i f o r n i a ,  f o r  product ion of t h e  launch and 
c o n t r o l  p a l l e t ,  and MICOM awarded Aeronutronic a $100,000 
f a c i l i t i e s  c o n t r a c t  (DA-01-021-AMC-14745) i n  Apr i l  1966. I n  
a d d i t i o n ,  115 i tems of product ion equipment valued a t  $800,000 
were provided from Government r e s e r v e s ,  a long  wi th  $69,941 worth 
of t oo l ing .  To supplement t h e  Government-furnished i tems ,  t h e  
c o n t r a c t o r  acqui red  59 p i eces  of equipment wi th  co rpo ra t e  funds. 
The Anaheim product ion f a c i l i t y  had a t o t a l  of 128,000 square 
f e e t  of f l o o r  a r e a ,  40,000 square  f e e t  of which was a i r  condi t ioned.  
Aeronutronic occupied t h e  p l a n t  i n  June 1966. By October, most of 
t h e  equipment was i n s t a l l e d  and o p e r a t i o n a l ,  and t h e  f a c i l i t y  was 
be ing  used f o r  f a b r i c a t i o n  of engineering m a t e r i a l s  r equ i r ed  under 
t h e  R&D c o n t r a c t .  This allowed almost complete proofing of t h e  
f a c i l i t y  and t r a i n i n g  of manufacturing personnel  before  a c t u a l  
s t a r t -up  of t h e  product ion program. 

(U) The f i r e  u n i t  p a l l e t s  produced a t  t h e  Anaheim p l a n t  would 
be shipped t o  a mounting and checkout f a c i l i t y  a t  For t  Bliss f o r  
mating wi th  t h e  XM-730 v e h i c l e ,  which would be  de l ive red  from t h e  
Food Machinery Corporation a t  Char les ton ,  West V i rg in i a .  Af t e r  
completion of t h e  mounting ope ra t ion ,  t h e  system would undergo a 

* 
The f i n a l  va lue  of t h e  FY 1966 engineering s e r v i c e s  c o n t r a c t  was 
$3,112,648. M I C O M  Contr L i s t i n g s ,  J u l  72. HDF. 

** 
Contract  AMC-14206 was l a t e r  renumbered DA-01-021-66-C-0062, I ts  
f i n a l  va lue  was $13,826,065. Information furn ished  by DCASD, 
Anaheim Off ice ,  7 Oct 74. 
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checkout be fo re  r e l e a s e  t o  t h e  user .  The f i r s t  f i r e  u n i t  p a l l e t ,  
t o  be completed i n  February 1967, would b e  r e t a i n e d  a t  t h e  Anaheim 
p l a n t  f o r  u se  i n  t h e  checkout of manufacturing processes ,  t o o l i n g ,  
t e s t  equipment, and product ion changes. The d e l i v e r y  of complete 
p a l l e t s  t o  Fo r t  B l i s s  was scheduled t o  begin i n  June 1967.15 

Revision of t h e  Army Mate r i e l  Plan 

(U) The r ev i sed  Army Mate r i e l  Plan (AMP) of May 1966 r e f l e c t e d  
t h e  inc rease  i n  procurement q u a n t i t y  t o  support  21 in s t ead  of 6 
CHAPARRAL b a t t a l i o n s .  The number of m i s s i l e s  planned f o r  procure- 
ment was increased  from 5,444 t o  16,824 and t h e  number of f i r e  u n i t s  
from 269 t o  859 (680 se l f -p rope l l ed  and 179 towed). Excluding FAAR 
equipment, t h e  es t imated  PEMA c o s t  f o r  t h e  r ev i sed  program was 
$265,162,000. l6 Table 2 shows t h e  q u a n t i t i e s  and es t imated  c o s t s  
of major i tems by f i s c a l  year .  

Review and Revision of t h e  Program Schedule 

(U) I n  t h e  summer and f a l l  of 1966, t h e  CHAPARRAL program was 
b e s e t  w i th  s e r i o u s  managerial  and t e c h n i c a l  d i f f i c u l t i e s  which l e d  
t o  deferment of t h e  second hardware buy, a 15-month s l i ppage  i n  
t h e  u n i t  a c t i v a t i o n  schedule ,  and another  i nc rease  i n  t h e  es t imated  
RDTE funds r equ i r ed  t o  complete development. A CHAPARRAL In-Process 
Review (IPR) was he ld  a t  Redstone Arsenal on 29 and 30 August 1966. 
P a r t l y  a s  a r e s u l t  of t h i s  IPR and p a r t l y  because of a subsequent 
CHAPARRAL Management Of f i ce  a n a l y s i s ,  t h e  Deputy Commanding General 
of AMC, i n  l a t e  September 1966, temporar i ly  suspended FY 1967 PEMA 
comi tmen t s  and d i r e c t e d  MICOM t o  conduct an eva lua t ion  of t h e  
program t o  determine t h e  r i s k s  involved i n  adhering t o  t h e  e x i s t i n g  
deployment schedule and whether o r  n o t  such r i s k s  were reasonably 
acceptab le .  

(U) Severa l  condi t ions  prompted t h e  t e c h n i c a l  review. 
Problems a s s o c i a t e d  wi th  t h e  product ion of CHAPARRAL GCG'S i nd i -  
ca t ed  t h a t  t h e  c o n t r a c t o r  needed t o  develop f u r t h e r  manufacturing 
techniques and t h a t  b e t t e r  q u a l i t y  c o n t r o l  procedures would have 
t o  be implemented. Also, t h e  GCG c o n t r a c t o r  had encountered 
cons iderable  d i f f i c u l t y  i n  ob ta in ing  q u a l i f i e d  p a r t s  from vendors.  

l5 (1) Rept of CHAP Review Gp, 16  Nov 66,  pp. V-1,  V-2. CMO 
F i l e s .  (2) MICOM Rept ,  Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66, 
pp.  X I V - 1  t h r u  XIV-10. RHA Bx 14-7. - - 

161bid. , pp. XIV-2, XIV-9, XIV-10. 



TABLE 2- 

FY 1966 
MISSILE 

Quan t i t y  
Cost ( 8,631,000 

FIRE UNIT . . I 

Quan t i t y  

GM EQUIP SET 
Quan t i t y  

I Cost I 200,000 

U) CHAPARRAL Major I t e m  Procurement P lan  - 1 7  M 

d L a t e r  i n c r e a s e d  t o  840. 

u s e l f  ~ r o ~ e l l e d / ~ o w e d .  (The towed u n i t  was l a t e r  dropped from t h e  procurement p lan .  

C / ~ a s e d  on t o t a l  program c o s t s ,  less c o s t  o f  t h e  XM-730 v e h i c l e .  

d/For purchase  of a i r  compressors ,  which had a l o n g e r  l e ad t ime  t h a n  t h e  shop s e t .  

e / ~ h e  a c t u a l  PEMA expend i t u r e  f o r  FY 1966 was $26,029,663. The i n c r e a s e  was a t t r i b u t e d  t o  t h e  
procurement o f  120 a d d i t i o n a l  m i s s i l e s  and c o s t  over runs  on t h e  f i r e  u n i t  c o n t r a c t  because of t h e  
s cope  of changes r e l a t e d  t o  t h e  world-wide environment and towed c a p a b i l i t y .  

SOURCE: AMP, May 66, & MICOM Rept,  Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66. RHA Bx 14-7. 



Because of l a te  d e l i v e r y  of GCG1s  f o r  R&D m i s s i l e s ,  t h e  CHAPARRAL 
had not  been t e s t e d  o r  q u a l i f i e d  f o r  t h e  r equ i r ed  environment, and 
f i r m  f i g u r e s  on p red ic t ed  missile r e l i a b i l i t y  were n o t  a v a i l a b l e .  

(U) Secondly, t e c h n i c a l  changes engendered by inco rpora t ion  of 
t h e  world-wide environment and t h e  towed ve r s ion  requirements 
caused a r e t r o f i t  and conf igu ra t ion  c o n t r o l  problem of cons iderable  
magnitude. Moreover, t h e  ET/ST program w a s  scheduled f o r  completion 
a f t e r  d e l i v e r y  of a cons iderable  number of f i r e  u n i t s  and missiles. 
(Normally, ET/ST programs are conducted be fo re  r e l e a s e  t o  product ion 
and feed  engineer ing  changes i n t o  t h e  system des ign  f o r  product ion 
follow-on.) Since t h e  R&D and product ion programs were h igh ly  com- 
pressed ,  ET/ST1s would be  conducted concurren t ly  w i th  f i r s t  produc- 
t i o n .  This  could have r e s u l t e d  i n  a c o s t l y  and time-consuming 
r e t r o f i t  ac t ion .17  

(U) As i t  happened, MICOM had a l r e a d y  a c t e d  and t h e  eva lua t ion  
had been under way s i n c e  21 September. On 17 October 1966, l e t t e r  
o r d e r s  were i s sued  formally c r e a t i n g  a CHAPARRAL Program Review 
Group. The group w a s  cha i r ed  by BG Clarence C. Harvey, Jr., DCG/ADS, 
and cons i s t ed  of key personnel  from MICOM s t a f f  and d i r e c t o r a t e  
elements.  COL Robert C. D a l  t h e  AMC CHAPARRAL/VULCAN P r o j e c t  
Manager, w a s  a l s o  a member. liI' On 25 October,  t h e  MICOM Review Group 
rece ived  a t e c h n i c a l  b r i e f i n g  on t h e  c u r r e n t  and p o t e n t i a l  problem 
a r e a s  and t h e  r i s k s  involved i n  maintaining t h e  e x i s t i n g  deployment 
schedule.  

(U) Delays i n  R&D hardware d e l i v e r i e s  r e s u l t e d  i n  an even more 
compressed schedule  than  o r i g i n a l l y  a n t i c i p a t e d  and made t h e  r i s k s  
involved t o t a l l y  unacceptable .  Del ivery of t h e  102 R&D m i s s i l e s ,  
which w a s  t o  have been completed by September 1966, w a s  s l i p p e d  t o  
August 1967. Del ivery of t h e  f i v e  EMFU's, o r i g i n a l l y  planned f o r  
t h e  August-November 1966 pe r iod ,  w a s  rescheduled t o  begin i n  
December 1966 and cont inue  i n t o  March 1967. With these  schedule  
adjustments ,  subsystem and system t e s t s  of t h e  f i r e  u n i t s  and 
q u a l i f i c a t i o n  t e s t s  of t h e  missile would no t  be  completed u n t i l  
mid-1967. Changes r e s u l t i n g  from t h e  va r ious  tests could have 
been phased i n t o  t h e  e a r l y  product ion;  however, t hese  t e s t s  would 

1 7 ( 1 )  TT AMC-41988, CG, AMC, t o  CG, MICOM, 22 Sep 66, subj  : 
CHAP PEMA Actions. (2) L t r ,  DCG, AMC, t o  CG,  MICOM, 28 Sep 66, 
sub j :  Review of CHAP Program. (3) H i s t  Rept,  CMO, N 67, p. 1. 
A l l  i n  HDF. 

1 8  
(1) i d . ,  p. 2. (2) MICOM LO 1397-66, 17  Oct 66, sub j :  

CHAP Program Review Gp, as amended by MICOM LO 1439-66, 26 Oct 66. 
Atchd as App B t o  Rept of CHAP Review Gp, 16 Nov 66. CMO F i l e s .  



n o t  s i g n i f i c a n t l y  a f f e c t  t h e  f i r s t  119 product ion  f i r e  u n i t s .  The 
ET/ST agencies  were scheduled t o  complete temperate t e s t s  i n  March 
1968 and a r c t i c / t r o p i c  t e s t s  i n  March 1969. Thus, 179 f i r e  u n i t s  
would be f a b r i c a t e d  be fo re  completion of t h e  temperate  t e s t s ,  as a 
r e s u l t  of which, changes r equ i r ed  on t h e  f i r s t  119 t o  179 u n i t s  
would b e  much h igher  than  o r i g i n a l l y  planned. 

(U) The de l ay  i n  r e c e i p t  of vendor components presented  a 
problem i n  both  t h e  R&D and product ion programs, and i n d i c a t i o n s  
were t h a t  vendor d e l i v e r i e s  would g e t  worse i n s t e a d  of b e t t e r .  
The primary reasons f o r  t h i s  were: t h e  r e l a t i v e l y  low p r i o r i t y  
ass igned  t o  t h e  CHAPARRAL by t h e  Navy; t he  s a t u r a t i o n  of vendor 
manufacturing f a c i l i t i e s  wi th  DX-rated o rde r s  f o r  Southeast  A s i a ;  
inadequate  q u a l i t y  c o n t r o l ;  and r a w  m a t e r i a l  shor tages .  Attempts 
t o  j u s t i f y  a  DX p r i o r i t y  r a t i n g  f o r  t h e  CHAPARRAL had been 
unsuccessful .  

(U) Among o t h e r  cond i t i ons  h inde r ing  t h e  execut ion  and 
c o n t r o l  of t h e  program were problems stemming from t h e  unwieldy 
p r o j e c t  management s t r u c t u r e  and t h e  l a c k  of an  adequate  engineer- 
i ng  s t a f f  i n  t h e  C H A P V L  Management Of f i ce ,  bo th  of which have 
a l r eady  been d iscussed .  Coordinat ion and support  problems i n  t h e  
~rmy/Navy r e l a t i o n s h i p  a l s o  had a  s i g n i f i c a n t  impact on t h e  program. 
Under t h e  j o i n t  management-procurement concept ,  t h e  Army w a s  
completely dependent upon t h e  Navy f o r  d e c i s i o n s  and advice  on a l l  
t e c h n i c a l  ma t t e r s  involv ing  t h e  CHAPARRAL m i s s i l e ,  and had no con- 
t r o l  over t h e  s e l e c t i o n  of c o n t r a c t o r s ,  t h e  c o n t r a c t  scope of work, 
o r  c o n t r a c t  admin i s t r a t i on .  I n  a d d i t i o n  t o  t e c h n i c a l  problems and 
schedule de lays  be ing  encountered i n  product ion of t h e  m i s s i l e  GCG, 
t h e  b r i e f i n g  team noted a  number of i r r e g u l a r i t i e s  i n  t h e  Navy's 
handl ing of t h e  program. There had been in s t ances  i n  which 
i n v i t a t i o n s  f o r  b i d  i ssued  by t h e  Navy r e f l e c t e d  d e l i v e r y  schedules  
which were no t  compatible  w i th  t h e  Army MIPR. Attempts t o  o b t a i n  
d e t a i l e d  product ion informat ion  (such a s  l i s t s  of components o r  
sub-components, c u r r e n t  procurement o r  product ion s t a t u s ,  name of 
c o n t r a c t o r ,  and copies  of c o n t r a c t s )  had met wi th  on ly  p a r t i a l  
success .  An agreement t o  a s s u r e  Army c o n t r o l  of c e r t a i n  engineer- 
i ng  changes had been i n  e f f e c t  f o r  a  yea r ,  bu t  t h e r e  was no 
evidence t h a t  t h e  procedure w a s  being followed. I n  t h e  procurement 
of a i r  compressors, t h e  Navy r e j e c t e d  t h e  Army's j u s t i f i c a t i o n  f o r  
s o l e  source and en te red  i n t o  a c o n t r a c t  w i th  a  new source  based on 
a  performance s p e c i f i c a t i o n  which r e s u l t e d  i n  t h e  d e l i v e r y  of an 
i tem wi th  n e i t h e r  documentation nor suppor t .  

(U) The b r i e f i n g  team concluded t h a t  t h e  r i s k s  a s s o c i a t e d  wi th  

pp -- * 
See above, pp. 25-30. 



t h e  e x i s t i n g  program schedule were unacceptable  and recommended 
t h a t  t h e  a c t i v a t i o n  d a t e  be  s l i pped  by 6 months. While t h i s  
s l i ppage  would n o t  e l i m i n a t e  a l l  r i s k s  and problems, i t  would 
p l ace  t h e  program on a schedule wi th  r i s k s  compatible wi th  
o r i g i n a l  guidance. 1 9  

(U) Af te r  f u r t h e r  s tudy  of t h e  problems and r i s k s  involved,  
t h e  MICOM CHAPARRAL Review Group decided t h a t  a s l i ppage  of a t  
l e a s t  12  months would be  necessary.  The f ind ings  and recommenda- 
t i o n s  of t h e  review group were presented  t o  LTG William B. Bunker 
of AMC, on 18 November 1966. General Bunker e s s e n t i a l l y  adopted 
t h e  group's recommendations i n  a l e t t e r  t o  ACSFOR, on 1 5  December 
1966. I n  support  of t h e  proposed 1-year s l i ppage  i n  t h e  
CHAPARRAL/VULCAN a c t i v a t i o n  schedule,  he  explained t h a t  continua- 
t i o n  of t h e  o r i g i n a l  i n d u s t r i a l  program would produce from 250 t o  
300 f i r e  u n i t s  be fo re  completion of s i g n i f i c a n t  system t e s t i n g ,  
poss ib ly  l ead ing  t o  ex tens ive  engineer ing  changes and r e t r o f i t .  
Fu r the r ,  i n  t h e  absence of adequate  r e l i a b i l i t y  d a t a ,  t h e  
p r o b a b i l i t y  of meeting r e l i a b i l i t y  and a v a i l a b i l i t y  requirements  
was r e l a t i v e l y  low, whi le  o v e r a l l  r i s k s  (moderate t o  medium i n  
t h e  o r i g i n a l  program) were now unacceptable  un le s s  f u r t h e r  
product ion w a s  delayed u n t i l  some system t e s t i n g  w a s  done. The 
requirements  f o r  system t e s t i n g ,  l o g i s t i c  and maintenance suppor t ,  
a s a t i s f a c t o r y  t r a i n i n g  base ,  and m i s s i l e  and ammunition develop- 
ment demanded t h a t  c u r r e n t  buys be s t r e t c h e d  ou t  t o  r e t a i n  a 
product ion base  and provide e a r l y  t r a i n i n g  equipment. Fur ther  
buys would depend upon q u a l i f i c a t i o n  of t h e  equipment f o r  ET/ST 
and upon product ion matur i ty .  F i r s t  l a rge-sca le  procurement f o r  
both systems would await  a June 1967 review, w i th  c o n t r a c t i n g  
planned f o r  August 1967. This  would de lay  equipment a v a i l a b i l i t y  
f o r  i n i t i a l  a c t i v a t i o n  by 1 year .  The a l t e r n a t i v e  t o  de lay ing  
t h e  procurement c o n t r a c t s ,  which were t o  have been placed dur ing  
t h e  second q u a r t e r  of FY 1967, was t o  cont inue procurement wi thout  
t h e  b e n e f i t  of engineer ing  des ign  and system t e s t s .  This course  
of a c t i o n  appeared too  r i sky .  The de lays  i n  t e s t i n g  increased  
RDTE and PEMA requirements  above cu r ren t  programs, however. 

(U) General Bunker concluded t h a t  r e v i s i o n  of t h e  procurement 
schedule would r e -e s t ab l i sh  more f avo rab le  phasing between t h e  
development t e s t i n g  and i n d u s t r i a l  programs, and would s u b s t a n t i a l l y  
i n c r e a s e  t h e  chances of f i e l d i n g  a succes s fu l  and f u l l y  supported 
system. A r ev i sed  schedule,  he thought,  would m a t e r i a l l y  reduce 
program r i s k s  by providing time f o r  producibility-engineering of 

''(1) H i s t  Rept, CMO, FY 67, pp. 2-3. D F .  (2) MlCOMRept, 
CHAP Program Review a s  Presented t o  MICOM Review Bd, 25 Oct 66. 
CMO F i l e s .  



t h e  CHAPARRAL GCG; adequate  systems t e s t i n g  be fo re  q u a n t i t y  
procurement; s u f f i c i e n t  equipment t o  CONARC i n  time f o r  a complete 
and normal t r a i n i n g  c y c l e ;  normal maintenance and r e p a i r  p a r t s  
support  of t a c t i c a l  u n i t s ;  and time f o r  t h e  s o l u t i o n  of t e c h n i c a l  
development and product ion p r i o r i t y  problems. He t h e r e f o r e  
recommended t h a t  t h e  CHAPARRALIVULCAN a c t i v a t i o n  program be 
postponed f o r  1 y e a r ,  from October 1967 t o  October 1 9 6 8 . ~ ~  

(U) The Army Chief of S t a f f  approved AMC'S recommendations, 
bu t  extended t h e  a c t i v a t i o n  schedule  by 15 months, from October 
1967 t o  January 1 9 6 9 . ~ ~  A s  a r e s u l t  of t h e  schedule changes, t h e  
es t imated  funds r equ i r ed  t o  complete development were inc reased ,  
i n  December 1966, from $53,253,000 t o  $59,941,000. These 
supplemental RDTE funds were needed f o r  a d d i t i o n a l  t e s t i n g  and 
des ign  changes t o  c o r r e c t  m a i n t a i n a b i l i t y  problems t o  reduce 
r i s k s  i n  t h e  program, and t o  cover  an overrun i n  t h e  development 
c o n t r a c t  f o r  t h e  f i r e  u n i t  and weapon system t e s t  equipment. The 
RDTE expendi ture  f o r  FY 1967 was $17,125,000, b r ing ing  t h e  a c t u a l  
c o s t  of t h e  program t o  $41,771,000 f o r  t h e  FY 1965-67 period.22 

Coordinated Test  Program 

(U) Despi te  cont inued problems and de lays  i n  t h e  product ion 
and d e l i v e r y  of m i s s i l e  hardware and i n  meeting c e r t a i n  q u a l i t a t i v e  
m a t e r i e l  requirements ,  t h e  r ev i sed  program schedule was met. The 
CHAPARRAL Coordinated Tes t  Program (CTP) was e s t a b l i s h e d  l a t e  i n  

' 

August 1967 and r a t i f i e d  dur ing  t h e  pro to type  system IPR conducted 
by t h e  CVADS P r o j e c t  Manager a t  F o r t  B l i s s  on 1-2 November 1967. 
The f i r s t  two DEU's were de l ive red  t o  t h e  Army i n  t h e  f i r s t  
q u a r t e r  of CY 1967, t h e  next  two i n  t h e  second q u a r t e r ,  and t h e  
l a s t  one e a r l y  i n  t h e  t h i r d  q u a r t e r .  Del ivery of t he  f i r s t  
product ion f i r e  u n i t s  began i n  October 1967, followed by t h e  f i r s t  
product ion m i s s i l e s  i n  t h e  f i r s t  q u a r t e r  of CY 1968. These engi- 
neer ing  and product ion u n i t s  underwent a wide v a r i e t y  of t e s t s  a s  
shown i n  Chart 4. 2 3 

'O~tr, DCG, AMC, t o  ACSFOR, DA, 15  Dec 66, sub j  : Revision of 
VULCANICHAP Program. Quoted i n  H i s t  Rept,  CMO, FY 67, pp. 3-4. 
HDF. (2) Also see  Rept of CHAP Review Gp, 16 Nov 66. CMO F i l e s .  

21~ist  Rept, CMO, FY 67, p. 6. HDF. 
n n 
LL C&DP Rept, CHAP COSTECH Rept 70-19, Aug 70, pp. 47, 49-50. 

CMO F i l e s .  

23(1) H i s t  Rept, CMO, FY 68. HDF. (2) CHAP PMF' Prog Rept, 
4 t h  Qtr, FY 69. RHA Bx 14-7. 
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Descr ip t ion  of M a t e r i e l  

(U) The major elements of t h e  CHAPARRAL weapon system con- 
s i s t e d  of t h e  XMIM-72A m i s s i l e ;  t h e  XM-48 (carrier-mounted) f i r e  
u n i t ;  weapon system t e s t  equipment, which included t h e  AN/TSM-95 
Organiza t iona l  Maintenance Shop Se t  (OMSS) and t h e  AN/TSM-96 
Support Maintenance Shop S e t  (SMSS); and t h e  XM-570 (mis s i l e )  
sh ipping  and s t o r a g e  con ta ine r .  

'4 (a) XMIM-72A Miss i l e .  The XMIM-72A was a supersonic ,  pas s ive  
homing m i s s i l e  us ing  i n f r a r e d  (IR) sens ing ,  torque-balance 
aerodynamic c o n t r o l ,  and propor t iona l -naviga t ion  guidance. The 
a i r f rame was a n  in - l i ne  cruciform wi th  four  movable canard c o n t r o l  
s u r f a c e s  a t  t h e  f r o n t  end and four  f i x e d  wings a t  t h e  r e a r .  The 
m i s s i l e  was 114.5 inches  long by 5 inches i n  diameter  and weighed 
about 190 pounds. It was composed of f i v e  major s e c t i o n s :  t h e  
Guidance and Control  Group (GCG), fuze ,  warhead, rocke t  motor, and 
wing assembly. 

0) The GCG cons i s t ed  of a seeker  head, e l e c t r o n i c s  assembly, 
and pneumatic c o n t r o l  se rvo  system. Through t h e  canards,  i t  pro- 
vided s t e e r i n g  i n  both p i t c h  and yaw planes  i n  response t o  s i g n a l s  
generated by t h e  I R  seeker  head, which had a 2.75' f i e l d  of view. 
To o b t a i n  h igh  s e n s i t i v i t y ,  t h e  photodetec tor  c e l l  was cooled by 
supplying high-pressure a i r  t o  t h e  m i s s i l e  c r y o s t a t  be fo re  m i s s i l e  
launch. Without canards ,  t h e  GCG was about 24.3 inches long and 
5 inches  i n  diameter and weighed 31 pounds. With canards a t t a c h e d ,  
i t  had an o v e r a l l  span of about 16.4 inches  and weighed 35 pounds. 

(b The Mark 322 Mod 0 f u z e ,  l oca t ed  a f  t of t h e  GCG and 
forward of t h e  warhead, cons i s t ed  of t h e  Mark 1 5  Mod 3 Target  
Detec t ing  Device (TDD) and a Safe ty  & Arming (S&A) device.  The 
TDD, a pulsed doppler  proximity device ,  was 6.75 inches long by 
5 inches  i n  diameter  and weighed about 9.5 pounds. The 1.4-pound 
S&A device  was 7.1 inches  long and 1.5 inches i n  diameter .  To 
compensate f o r  t h e  d i f f e r e n c e  i n  s i z e  between t a c t i c a l  t a r g e t s  and 
t h e  smal le r  drone t a r g e t s  used i n  t h e  Engineering Test  (ET) f i r i n g  
program, t h e  more s e n s i t i v e  Mark 44 Mod 0 fuze  was used. This 
f u z e  d i f f e r e d  from t h e  Mark 322 Mod 0 ,  i n  t h a t  i t  had no S&A device  
and used t h e  Mark 1 5  Mod 0 TDD wi th  ex t r a - sens i t i ve  ampl i f i e r s .  I n  
a d d i t i o n ,  a small h o l e  was d r i l l e d  i n  t h e  base of  t h e  TDD t o  accom- 
modate t h e  te lemet ry  cable .  

Ih 
@) The continuous rod warhead, l oca t ed  between t h e  fuze  and 

motor, was 13.6 inches  long by 5 inches  i n  diameter  and weighed 
about 25 pounds, inc luding  6.5 pounds of h igh  explos ive .  The 
warhead was rep laced  by t h e  te lemet ry  package f o r  t h e  m i s s i l e  
f i r i n g  program a t  WSMR. 



(b The Mark 50 Mod 0 rocket  motor and t a i l  wing assembly 
provided t h e  t o t a l  t h r u s t  and aerodynamic s t a b i l i t y  of t h e  miss i l e .  
The wing assembly, a t tached t o  the  a f t  of t h e  motor, contained four  
f ixed  wings, two of which included ro l l e rons .  It had a span of 
about 25 inches  and weighed 19.1 pounds. The Naval Weapons Center,  
China Lake, Ca l i fo rn ia ,  developed t h e  Mark 50 Mod 0 rocket  motor 
during t h e  1965-69 per iod ,  under t h r e e  MIPR's i s sued  by MICOM. 
Except f o r  c e r t a i n  modif icat ions necessary t o  adapt the  propulsion 
system t o  the  surface-to-air  f i r i n g  environment, t h e  Mark 50 motor 
was i d e n t i c a l  t o  t h e  Mark 36 Mod 5 motor used i n  t h e  SIDEWINDER 1 C  
m i s s i l e .  Major parameters and c h a r a c t e r i s t i c s  of t h e  Mark 50 Mod 0 
were a s  follows: 

Dimens ions  : 
Length, overal l . . . . . . . . . . . . . . . . . .  72.46 i n .  
Diameter...... . . . . . . . . . . . . . . . . . . .  5.014 i n .  
Diameter a t  a f t  end.. . . . . . . . . . . . .  5.165 i n .  

Weight : ........... Before Firing.. . . . . . . .  96.7 l b s .  ................. After  Firing.. . .  35.2 lbs .  

Motor Case.. . . . . . . . . . . . . . . . . . . . . . . . .  AISI 4130 S t e e l ;  0.060-in. 
Wall Thickness 

Propellant...... . . . . . . . . . . . . . . . . . . . .  N-29 Ammonium Perch lo ra te ,  
So l id ,  6-Point S t a r  

......................... Igni te r . . . .  Mk 264 Mod 1 

Performance (70°F. a t  Sea Level) : 
Thrust (Nominal). ................ 2,740 lbs .  ...... Duration (Burning Time).... 4.7 sec .  ............ Spec i f i c  Impulse..... 230 lb-sec/ lb.  
Tota l  Impulse (Nominal) .......... 14,250 lb-sec. 

..... Temperatures (F i r ing  & Storage)  -65 t o  +165OF. 

Storage Limit...... . . . . . . . . . . . . . . . . .  I n d e f i n i t e  

The rocket  motor, wi th  i g n i t e r  i n s t a l l e d ,  was shipped i n  t h e  Mark 
37 Mod 0 shipping conta iner ,  which was 77.5 inches long, about 
8 inches wide, and 6.75 inches deep. The conta iner  had a loaded 
weight of 130 pounds and an empty weight of 30 pounds. 

(U) XMIM-72B Missi le .  The XMIM-72B m i s s i l e  was the  same a s  
t h e  XMIM-72A descr ibed  above, except t h a t  i t  used t h e  Mark 24 
pass ive  i n f r a r e d  fuze  and was intended pr imar i ly  f o r  use aga ins t  
t r a i n i n g  t a r g e t s .  

(U) XM-48 F i r e  Unit. The XM-48 f i r e  u n i t  cons is ted  of two 



major elements:  t h e  XM-54 launching s t a t i o n  and t h e  XM-730 t racked  
veh ic l e .  The f i r e  u n i t  provided space  f o r  12  m i s s i l e s ;  a crew of 5 
personnel ;  v e h i c l e  f u e l  and f u e l  f o r  t h e  main power u n i t  of t h e  
launching s t a t i o n  f o r  a minimum of 1 8  hours  of ope ra t ion ;  crew 
equipment; and o t h e r  equipment needed f o r  combat ope ra t ions .  

(U) The XM-54 launching s t a t i o n  was cons t ruc ted  a s  a s e l f -  
contained u n i t  which could be  removed from t h e  v e h i c l e  and, w i th  
t h e  a d d i t i o n  of s imple mounting f i x t u r e s ,  opera ted  autonomously on 
t h e  ground, r a i l r o a d  f l a t  c a r s ,  f l a t  bed t rucks  o r  t r a i l e r s ,  and 
landing  c r a f t .  It cons i s t ed  of two major i tems:  t h e  launcher  
t u r r e t  base and t h e  launcher  t u r r e t .  

(U) The l i gh twe igh t ,  unarmored XM-730 v e h i c l e  was an M548 
cargo c a r r i e r  modified t o  c a r r y  t h e  launching s t a t i o n  i n  t h e  cargo 
a r e a  and t o  permit  launching of t h e  m i s s i l e s .  The v e h i c l e  was a i r  
t r a n s p o r t a b l e  b u t  no t  a i r  droppable,  and was l i m i t e d  t o  ford ing  
streams and l a k e s  t o  a maximum depth of 30 inches without  s p e c i a l  
equipment t o  make i t  amphibious. It could be opera ted  over  c ross -  
country t e r r a i n  and improved highways, and was capable  of speeds 
up t o  38 mph on highways. The cab of t h e  c a r r i e r  accommodated a 
d r i v e r  and a crew of four .  The v e h i c l e  was 240 inches  long,  105.5 
inches wide, and 116.5 inches  h igh  ( t o  top  of t h e  cargo cover ) .  
It had a gross  weight of 27,400 pounds i n  i t s  combat con f igu ra t ion  
wi th  t h e  launching s t a t i o n  i n s t a l l e d .  The r e l i a b i l i t y  of t h e  
v e h i c l e  was degraded by any weight i n  excess  of 24,500 pounds; 
however, t h e  M548 had s u c c e s s f u l l y  passed t h e  4,000-mile endurance 
test a t  a gross  weight of 28,240 pounds. 

(U) Weapon System Test  Equipment. The AN/TSM-~~ OMSS and 
AN/TSM-96 SMSS were mounted i n  h e l i h u t s  and t r anspor t ed  by s tandard  
Army veh ic l e s .  The primary func t ion  of t h e  OMSS was t o  provide  a 
m i s s i l e  t e s t i n g  c a p a b i l i t y  i n  t h e  f i e l d  and t o  ca r ry  a t e s t  s e t  
p rovid ing  f a u l t  i s o l a t i o n  c a p a b i l i t y  f o r  maintenance of CHAPARRAL 
f i r e  u n i t s .  The SMSS ( o r i g i n a l l y  known a s  t h e  F i e l d  Maintenance 
Tes t  Set-FMTS) had t h e  primary func t ion  of providing a t e s t  and 
r e p a i r  c a p a b i l i t y  f o r  r ep l aceab le  e l e c t r i c a l  assemblies  removed 
from a f i r e  u n i t  and f o r  t h e  maintenance of t e s t  s e t s .  

(U) The Organiza t iona l  Maintenance Shop S e t  (OMSS) provided a 
p ro t ec t ed  work space f o r  conducting m i s s i l e  GCG t e s t s  using t h e  
AN/DSM-79 guided m i s s i l e  t e s t  s e t ,  which was used by both organi- 
z a t i o n a l  and support  personnel .  It a l s o  contained t h e  necessary 
a i r  compressor and power genera t ing  equipment t o  supply t h e  
AN/DSM-79 t e s t  set and provided s t o r a g e  f o r  t h e  Launch & Control  
Test  Se t  (LCTS), bo res igh t  t e s t  f i x t u r e ,  m i s s i l e  assembly s t and ,  
m i s s i l e  t o o l  k i t ,  common t o o l s  and t e s t  equipment, and s p a r e  
assemblies  and manuals. The LCTS cons i s t ed  of a m i s s i l e  s imula tor  



which genera ted  s imula ted  missile s i g n a l s  f o r  p rocess ing  by 
a p p r o p r i a t e  f i r e  u n i t  c i r c u i t r y .  The bo re s igh t  alignment test  
f i x t u r e  cons i s t ed  of a v a r i a b l e  power o p t i c a l  s i g h t i n g  dev ice  
used in  a l i g n i n g  t h e  f i r e  u n i t  launch r a i l s  t o  t h e  gunner 's  s i g h t .  
The OMSS was i s sued  a s  a Table  of Organizat ion & Equipment (TOE) 
l i n e  i t e m  w i t h  t h e  LCTS and b o r e s i g h t  tester a s  p a r t  of  t h e  shop 
set. The AN/DSM-~~  test set and common t o o l s  and test equipment 
were i s sued  a s  s e p a r a t e  TOE l i n e  items. 

(U) The Support Maintenance Shop Se t  (SMSS) provided a pro- 
t e c t e d  work space  f o r  t h e  maintenance of e l e c t r i c a l  assemblies  
removed from t h e  CHAPARRAL f i r e  u n i t .  The primary equipment i n  
t h i s  a i r -condi t ioned  s h e l t e r  was t h e  subassembly test  set which 
provided t h e  c a p a b i l i t y  f o r  f a u l t  i s o l a t i o n  and checkout of  t h e  
weapon system e l e c t r i c a l  subassemblies  (except t h e  missile GCG). 
The shop set a l s o  provided s t o r a g e  f o r  replacement p a r t s  and o t h e r  
maintenance equipment. F a u l t  i s o l a t i o n  and r e p a i r  were accomplished 
t o  a r e p l a c e a b l e  c i r c u i t  board o r  major r ep l aceab le  assembly i f  
c i r c u i t  boards were n o t  used. 

(U) Missile Container.  The XM-570 missile sh ipping  and 
s t o r a g e  con ta ine r  used r i g i d ,  c lo sed -ce l l  polyurethane p l a s t i c  
foam f o r  s t r u c t u r a l  s t r e n g t h  and shock mounts f o r  shock mi t i ga t ion .  
It was 1 8  inches  wide, 19  inches  h igh ,  and 125 inches  long ,  w i t h  a 
volume of  24.4 cubic  f e e t  and a loaded weight of 280 pounds. The 
m i s s i l e  wings and canards were housed i n  each end o f  t h e  con ta ine r .  24 

F l i p h t  Tes t  Resu l t s  

(U) I n  a d d i t i o n  t o  t h e  f u l l  gamut of t r a n s p o r t a b i l i t y ,  roada- 
b i l i t y ,  environmental ,  and maintenance t e s t i n g  shown i n  Chart  4 ,  
117 CHAPARRAL guided missiles were f i r e d  i n  t h e  va r ious  f l i g h t  test  
phases between March 1965 and A p r i l  1969. Included i n  t h e s e  were 
t h e  14  m i l i t a r y  p o t e n t i a l  tests conducted i n  1965 and 1 0  Engineering 
Design Tes t s  (EDT) dur ing  t h e  pe r iod  J u l y  1966 t o  A p r i l  1967. I n  
J u l y  1968, two a d d i t i o n a l  EDT rounds were f i r e d  a t  NWC a g a i n s t  
maneuvering t a r g e t s ,  making a t o t a l  of  26 MTT/EDT f i r i n g s .  The 
f i r s t  f o u r  EDT rounds were f i r e d  from t h e  p ro to type  f i r e  u n i t  
d e l i v e r e d  i n  August 1965; t h e  remaining s i x  rounds were f i r e d  from 

24 (1) TECOM Rept , Mar 69, sub j  : ET of CHAP Wpn Sys - Vol. I 
F i n a l  Rept,  pp. 3-15. CMO F i l e s .  (2) NWC Tech Note 40071-07-70, 
Jun  70, sub j :  Desc r ip t i on  & Dev of t h e  CHAP Mk 50 Mod 0 Rkt M t r ,  
pp. 1-3, 5-6, 8 ,  13 ,  16. CMO F i l e s .  (3) MICOM Rept,  Fwd Area AD 
Sys (CHAP) IPR, 29-30 Aug 66, pp. V I I I - 1  - VIII-5. RHA BX 14-7. 



one of t h e  EMFUts. Th i r t y - s ix  Engineer ing Tes t  (ET) rounds were 
f i r e d  from an EMFU a t  WSMR between 28 J u l y  1967 and 20 August 1968. 
The A i r  Defense Board f i r e d  40 rounds i n  t h e  combined Se rv i ce  Tes t /  
I n i t i a l  Produc t ion  Tes t  (ST/IPT) program dur ing  t h e  1967-69 per iod.  
Also inc luded  i n  t h e  f l i g h t  tes t  program were t h r e e  I P T t s  a t  WSMR 
and 12  s p e c i a l  Engineer ing Analys i s  (FA) f i r i n g s ,  i n  November 1968, 
t o  e v a l u a t e  c o r r e c t i v e  f i x e s  f o r  a  missile d i s p e r s i o n  problem 
encountered i n  e a r l i e r  tests. 

(b As shown below, 1 4  of t h e  117 f l i g h t  tests were i n v a l i d  
because of personne l  e r r o r s ,  t a r g e t  mal func t ions ,  m i s f i r e s ,  e t c .  
Of t h e  103 v a l i d  tests, 40 were f a i l u r e s  and 63, o r  61  p e r c e n t ,  
were s u c c e s s f u l .  2  5  

Tes t  Phase NO Tes t  - Suc. U n s u ~ . ~ '  T o t a l  R e l i a b i l i t y -  b/  

MPT/EDT.. .... 4 16 6 26 73% 
ET........... 4  2  0  12  3 6  6  3% 
STIIPT....... 4  1 5  2 1  40 42% 
IPT (WSMR) ... 0 2 1 3 6 7% 
EA (WSMR-NWC) - 2 - 10  - 0 12  - 100% - 
Totals . . . . . . .  1 4  6  3  4  0  11 7 61% 

4All m i s s  d i s t a n c e s  g r e a t e r  t han  23 f e e t  cons idered  f a i l u r e s .  

Y P e r c e n t  o f  v a l i d  tests s u c c e s s f u l .  

Tropic  S torage  T e s t s  

(U) Tropic  tests of t h e  CHAPARRAL missile were conducted a t  
t h e  U. S. Army Tropic  Tes t  Cente r ,  Panama Canal Zone, and a t  WSMR 
from August 1968 t o  1 7  February 1970. S i x  m i s s i l e s  i n  t h e i r  
c o n t a i n e r s  were p laced  i n  open s t o r a g e  a t  t h e  F o r t  Gul ick test 
a r e a  f o r  12  months and t hen  shipped t o  WSMR f o r  mic rob io log i ca l  
examinat ion and f l i g h t  test .  The mic rob io log i ca l  examinat ion 
r evea l ed  no m i c r o b i a l  growth on t h e  missiles; however, t h e  p a i n t  
on t h e  s t o r a g e  c o n t a i n e r s  had b l i s t e r e d  and mo i s tu r e  had p e n e t r a t e d  
t h e  forward end cover ,  caus ing  p i t t i n g - t y p e  co r ro s ion  on t h e  
r o l l e r o n  assembly. Two of t h e  s i x  missiles were r e j e c t e d  f o r  

25 (1) PIICOM Rept , BOB/DOD/DA/AMC PEMA FY 70 Pre-Apportionment 
O r i e n t a t i o n ,  CHAP & FAAR, 28 Apr 69. RHA Bx 14-8. (2) TECOM Rept,  
Apr 69, s u b j :  ET of CHAP Wpn Sys - M s l  F i r i n g  Synopses. CMO F i l e s .  
(3) NWC Rept ,  CHAP Program ~ e v i e w ,  Aug 67,  pp. 22, 24, 26. F i l e  
same. (4) TECOM Rept,  Mar 69, s u b j :  ET of CHAP Wpn Sys - Vol. I 
F i n a l  Rept.  F i l e  same. 



f l i g h t  test because parameters  of t h e i r  GCG s e c t i o n s  were o u t  of 
t o l e r a n c e ,  bu t  t h e r e  was no evidence t h a t  t h e  f a i l u r e s  were t h e  
r e s u l t  of s t o r a g e  i n  t h e  t r o p i c  environment. 

Ln (a I n  January and February 1970, t h e  o t h e r  f o u r  missiles 
were f i r e d  from one of t h e  E m ' s  a g a i n s t  t h e  MQM-34D t a r g e t  drone 
wi th  a butane-fueled I R  source.  The f i r s t  f i r i n g  was scored  a s  
11 no test" owing t o  a mal func t ion  of t h e  I R  source.  The o t h e r  
t h r e e  f i r i n g s  were completely s u c c e s s f u l ,  wi th  m i s s  d i s t a n c e s  of 
2.45, 6.43, and 11.64 f e e t ,  r e s p e c t i v e l y .  26 

Follow-On Development and Product ion 

(U) During t h e  1967-68 pe r iod ,  a l l  phases of t h e  CHAPARRAL 
program were geared t o  suppor t  a c t i v a t i o n  of t h e  f i r s t  t r a i n i n g  
b a t t e r y  i n  January 1969 and t h e  f i r s t  t a c t i c a l  u n i t  i n  May. Both 
of t h e s e  mi les tones  were m e t ,  and t h e  f i r s t  b a t t a l i o n  was deployed 
t o  Europe i n  November 1969. By t h e  end of FY 1970, t h e  test cyc l e  
f o r  t h e  b a s i c  CHAPARRAL system had been completed, i nc lud ing  EDT, 
ET/sT, and IPT. Aside from completion of t h e  s imu la to r / eva lua to r  
program d iscussed  below, t h e  remaining e f f o r t  cons i s t ed  p r imar i l y  
of  ana lyz ing  d a t a  from a l l  tests, a s s e s s i n g  system r e l i a b i l i t  and 
meantime between f a i l u r e ,  and improving system e f f e c t i v e n e s s .  3 7 

AN/TSQ-T3 Monitoring Se t  

(U) The s imu la to r / eva lua to r  t r a i n i n g  device  ( l a t e r  i d e n t i f i e d  
a s  t h e  AN/TSQ-T3 monitor ing s e t )  was one of t h e  l a s t  items t o  be  
p laced  i n  development. The Aeronutronic  Div is ion  of Philco-Ford 
began development of t h e  set i n  mid-1969 under Contract  DA-AHO1- 
69-C-1571. The ET/ST program was conducted dur ing  t h e  pe r iod  
August 1970 t o  February 1971, and t h e  development acceptance IPR 
was he ld  27-28 A p r i l  1971. I n  June 1971, MICOM awarded Hydro- 
systems, Inc . ,  a product ion c o n t r a c t  (DA-AH01-71-C-1359) f o r  118 
sets, b u t  on ly  116 were de l ive red .  28 

(U) The AN/TSQ-T3 provided a means f o r  monitor ing t h e  gunner 's  

2 6 T E ~ ~ M  Rept,  Apr 70, s u b j :  ET of CHAP Wpn Sys [Tropic  T e s t ]  - 
Addendum t o  F i n a l  Rept. CMO F i l e s .  

2 7 ~ ~ ~ ~ / F ~ ~ ~  Bfg f o r  GEN Guthr ie ,  28 May 70. RHA Bx 14-8. 

28(1) MICOM Contr L i s t i n g ,  1 J u l  72. HDF. (2)  Intvw, M. T. 
Cagle w M s .  0. Wal te rs ,  I t e m  Mgr, D / ~ a t  Mgt, 4 Dec 74. (3)  AMCTCM 
8588, Mtg NO. 8-71. RSIC. 



t r ack ing  accuracy 
opera ted  from t h e  
quick and easy t o  

and anomalies and r e a c t i o n s  the re to .  The s e t  
f i r e  u n i t  power t o  f a c i l i t a t e  f i e l d  usage, was 
i n s t a l l ,  Fmposed no r e s t r i c t i o n s  on f i r e  u n i t  

movement, and r equ i r ed  no modi f ica t ion  of t h e  f i r e  u n i t .  It 
cons i s t ed  of an  i n s t r u c t o r  c o n t r o l  i n d i c a t o r  assembly, a cab le  s e t  
group, and an XM-30 t r a i n i n g  m i s s i l e ,  mounted on a launch r a i l  and 
inco rpora t ing  a t a c t i c a l  m i s s i l e  guidance s e c t i o n .  The XM-30 
dummy m i s s i l e ,  developed and produced by t h e  Navy, contained i n e r t  
components and s imulated t h e  t a c t i c a l  m i s s i l e  i n  s i z e ,  shape, 
weight,  and c e n t e r  of g rav i ty .  For t h e  handl ing mode, a dummy 
f r o n t  end rep laced  t h e  t a c t i c a l  guidance s e c t i o n  used i n  t h e  
t r a c k i n g  mode. 29 The o r i g i n a l  program a l s o  included t h e  develop- 
ment of a CHAPARRAL mount s imula tor  f o r  use wi th  t h e  REDEYE Moving 
Target  Simulator;  however, t h i s  requirement was cance l led .  

RDTE Cost Summary 

(U) Between January 1967 and May 1970, t h e  es t imated  RDTE c o s t  
f o r  c o m p l e t i p  of t h e  b a s i c  CHAPARRAL development e f f o r t  was reduced 
by $575,000, from $59,941,000 t o  $59,366,000. The rev ised  cos t  
e s t i m a t e  represented  an  o v e r a l l  i n c r e a s e  of 239.2 percent  over t h e  
o r i g i n a l  e s t ima te  of $17,500,000 f o r  t h e  FY 1965-67 period.30 

(U) Including t h e  CHAPARRAL product improvement e f f o r t ,  which 
w i l l  be d iscussed  l a t e r ,  t h e  a c t u a l  RDTE c o s t  of t h e  program 
t o t a l e d  $62,481,000 f o r  t h e  FY 1965-74 per iod  (see Table 3 ) .  This  

* 
I n  January 1968 t h e  RDTE c o s t  e s t ima te  was increased  by $627,000 
t o  cover  c o s t s  of ope ra t ing  t h e  P ro j ec t  Manager's Of f i ce  a t  AMC HQ 
f o r  FY 1967-71. A ref inement  of t h e  e s t ima te  i n  January 1969 added 
$2,228,000 t o  t h e  program c o s t  ($1,125,000 i n  added c o s t s  r e s u l t i n g  
from d e f e r r a l  of t r a i n i n g  device  development and procurement of 
t e s t  hardware and t a r g e t s  f o r  a r c t i c / t r o p i c  t e s t s  from FY 1968 t o  
1969, and $1,103,000 f o r  ope ra t ion  of t h e  P r o j e c t  ~ a n a g e r ' s  Off ice .  
The l a t t e r  included c o s t  i nc reases  f o r  FY 1969-71 p lus  FY 1972 re -  
quirements).  A ref inement  of t h e  e s t i m a t e  i n  October 1969 reduced 
t h e  c o s t  by $297,000. This was fol lowed,  i n  May 1970, by a f u r t h e r  
reduct ion  of $3,133,000 ($2,125,000 from d e l e t i o n  of t h e  mount 
s imu la to r  development e f f o r t ,  $981,000 from adjustments  i n  program 
a u t h o r i t y  f o r  FY 1970-71, and $27,000 from o t h e r  adjustments  i n  
pr ior-year  programs). 

29(1)  Ibid. (2) CHAP Pocket Guide, pp. 8 ,  28. HDF. 

30(1) CLDP Rept, CHAP COSTECH Rept 70-19, Aug 70, pp. 47, 49- 
51. CMO F i l e s .  (2) Also s e e  above, p. 68. 



TABLE 3-(U) Actual RDTE Costs - FY 1965-74 
($ i n  m i l l i o n s )  

F i s c a l  Year Annual Cumulative 

1965 5.160 5.160 
1966 19.486 24.646 
1967 17.125 41.771 
1968 7.251 49.022 
1969 5.456 54.478 
1970 2.492 56.970 
1971 .605 57.575 
1972 1.193 58.768 
1973 .375 59.143 
1974 3.338 62.481 

SOURCE: For FY 1965-69 : C&DP Rept, CHAP 
COSTECH Rept 70-19, Aug 70, p. 47. For 
FY 1970-74: Mrs. Mary L. DeYoung, Budget 

1 Div, Compt. 

represented  an  i n c r e a s e  of 257 percent  over t h e  o r i g i n a l  e s t ima te .  
Most of t h e  RDTE o b l i g a t i o n s  a f t e r  1971 were f o r  new i n i t i a t i v e  
and pro to type  e f f o r t  i n  t h e  product improvement program. The 
major R&D c o n t r a c t s  w i th  t h e  Aeronutronic Div is ion  of Philco-Ford 
a r e  l i s t e d  i n  Table 4. 

Product ion Summary 

(U) A s  s t a t e d  e a r l i e r  i n  t h i s  chapter ,  t h e  CHAPARRAL m i s s i l e  
and f i r e  u n i t  were c l a s s i f i e d  a s  LP type  i n  September and November 
1965, and i n i t i a l  procurement q u a n t i t i e s  were au thor ized .  The 
f i r s t  buy of 840 m i s s i l e s  and 39 f i r e  u n i t s  was placed under con- 
t r a c t  i n  FY 1966. Major PEMA commitments f o r  FY 1967 were f rozen ,  
i n  September 1966, because of d i f f i c u l t i e s  encountered i n  t h e  
product ion of accep tab le  GCG s e c t i o n s  and a r e s u l t a n t  de lay  i n  
f i r s t  m i s s i l e  d e l i v e r i e s .  This  de lay ,  coupled wi th  r i s k s  involved 
i n  t h e  compressed schedule,  l e d  t o  a 1-year s t r e t c h o u t  i n  f i r e  
u n i t  product ion and a 15-month ex tens ion  i n  t h e  CHAPARRAL ac t iva -  
t i o n  schedule (from October 1967 t o  January 1969). 31 Af t e r  AMC 
f r o z e  major FY 1967 procurement a c t i o n s ,  only a few except ions  
were made a t  M I C O M 1 s  request .32 Among t h e s e  were c o n t r a c t s  w i th  

31~ee  above, pp. 59-68. 

3 2 ~ i s t  Rept,  CMO, FY 67, p. 6. HDF. 



TABLE 4-(U) Major R&D Cont rac t s  w i th  Aeronutronic  D iv i s ion  of Philco-Ford 

Cont rac t  Number 

DA-01-021-AMC-11907 

DA-01-021-66-C-0061 

DA-AHO1-67-C-0038 

DA-AHO1-674-0217 

DA-AH01-68-C-0725 

DA-AII01-69-C-0542 

DA-AHO1-69-C-1571 

DA-AHO1-70-C-0311 

DA-AH01-71-C-0271 

4 DA-AH01-72-C-0762 
m 

DA-AH01-73-C-0193 

Date 

Feb 65 

Jan  66 

Aug 66 

Sep 66 

J a n  68 

Oct 68 

Apr 69 

Oct 69 

Nov 70 

Apr 72 

Nov 72 

Commodity o r  Se rv i ce  

FY 65 R&D - CHAP Ground Equipment 

N 66 R&D 

CHAPARRAL Study 

CHAPARRAL Improvement Study 

FY 68 R&D 

FY 69 R&D 

S imula tor /Evalua tor  Development 

FY 70 R&D 

FY 71 R&D 

CHAP Improvement Program 

R&D - Target  Acqu i s i t i on  Aids 

Per iod  of Perf  

02/65 - 08/66 

01/66 - 03/68 

unk 

unk 

10167 - 01/69 

10/68 - 11/69 

04/69 - 04/71 

10169 - 04/71 

10170 - 12/71  ' 

04/72 - 12/74 

11/72 - 08/74 

TOTAL : 

T o t a l  Value 

$ 2,856,207 

19,108,642* 

157,267 

443,878 

3,264,941 

1,641,207 

1,878,778 

1,286,769 

372,822 

1,661,980** 

5,046,280*** 

$37,718,771 

* 
F i n a l  c o n t r a c t  v a l u e  fu rn i shed  by DCASD-Anaheim Ofc, 8 Oct 74. * * 
I n i t i a l  va lue  of c o n t r a c t  was $1,053,321. Subsequent mod i f i ca t i ons  i n  FY 1973-74 increased  t h e  v a l u e  t o  
$1,661,980. Per Bob Lipscomb, CMO, 21  Nov 74. 

*** 
Contrac t  va lue  furn ished  by Bob Lipscomb, CMO, 21  Nov 74. 

SOURCE: Except a s  o the rwi se  noted,  c o n t r a c t  d a t a  compiled from MICOM Cont rac t  L i s t i n g s  and Memo G031-74-56, 
C. W. Small t o  II. J. Burton, Philco-Ford, 27 Feb 74, sub j :  Maj CHAP ~ o i t r s .  HDF. 



t h e  Aeronutronic Div is ion  of Philco-Ford f o r  new equipment 
t r a i n i n g ,  FY 1967 engineer ing  s e r v i c e s ,  and t h e  f i r s t  buy of 
weapon system t e s t  equipment. 3 3 

(U) On 8 J u l y  1967, upon completion of t h e  con f igu ra t ion  
a u d i t  review, t h e  documentation r e l e a s e  was made t o  a s s u r e  follow- 
on product ion and t o  e s t a b l i s h  con f igu ra t ion  con t ro l .  This  was 
followed by t h e  f u l l  product ion r e l e a s e  on 15 August 1967. The 
second hardware buy, i n  FY 1968 wi th  FY 1967 funds,  included 
1,280 CHAPARRAL m i s s i l e s  and 113 f i r e  u n i t s .  A l e t t e r  o rde r  f o r  
t h e  l a t t e r  was s igned wi th  Aeronutronic i n  October 1967 and 
d e f i n i t i z e d  i n  March 1968. Other Aeronutronic c o n t r a c t s  included 
one f o r  FY 1968 engineering s e r v i c e s ,  one f o r  t h e  second buy of 
weapon system t e s t  equipment, one f o r  t e c h n i c a l  pub l i ca t ions ,  and 
one f o r  r e p a i r  parts/components (FY 1969 s p a r e  p a r t s  Basic  Order- 
i n g  Agr eement-BOA) . 34 

( Since t e s t i n g  had n o t  been completed, procurements i n  
FY 1969 and subsequent yea r s  were made under ex tens ions  of t h e  
LP c l a s s i f i c a t i o n  authori ty .35 Because of funding sho r t ages  and 
a r educ t ion  i n  t h e  number of CHAPARRAL b a t t a l i o n s ,  t h e  procurement 
of major i tems f e l l  cons iderably  below t h e  May 1966 Army Mate r i e l  
Plan shown i n  Table 2. For example, t h e  procurement of Army 
m i s s i l e s  was reduced from 16,824 t o  9,600, and se l f -p rope l l ed  
f i r e  u n i t s  from 680 t o  448. These and o t h e r  major i t em procure- 
ments a r e  l i s t e d  i n  Table 5. 

(U) Inc luding  equipment modi f ica t ions  and a smal l  customer 
o rde r ,  t h e  a c t u a l  PEMA o u t l a y  t o t a l e d  $307,456,866 f o r  t h e  FY 
1966-74 per iod  (see Table 6 ) .  Major product ion c o n t r a c t s  w i th  
t h e  Aeronutronic Div is ion  of Philco-Ford a r e  l i s t e d  i n  Table 7. 
Most of t h e  c o n t r a c t s  a f t e r  FY 1971 were concerned w i t h  t h e  
CHAPARRAL product improvement program. 

3 3 ~ e e  Table 7. 

34(1) H i s t  Rept,  CMO, FY 68. HDF. (2) Also see Table 7.. 

3 5 ~ e e  AMCTCM'S 5904, recorded 9 Apr 68; 6505, recorded 18  
Dec 68; 6786, recorded 21 Apr 69; 7252, recorded 25 Nov 69; and 
7313, recorded 17  Dec 69. RSIC. 



( TABLE 5-(tr) CGARRAL Major Item Procurement (U) 

Item 

Miss i les :  Army. ............ 
Customer......... 

Miss i l e  Tra iner ,  XM-30...... 
F i r e  Unit ,  XM-48, SP....,... 
Guided Miss i l e  Equip Sets . . .  
OMSS, AN/TsM-95.......... ... 
SMSS, A N / T S M - ~ ~  ............. 
Test  S e t ,  AN/TSM-85. ........ 
Test  Se t ,  AN/TSM-lol........ 
Jack Level Support Sets. . . . .  
Alignment S e t ,  XM-71........ 
Monitoring S e t ,  AN/TsQ-~3 ... 

Proc Period 

FY 1966-71 
FY 1974 
FY 1966-71 
FY 1966-70 
FY 1966 
FY 1967-71 
FY 1967-71 
FY 1970-71 
FY 1970-71 
FY 1970-71 
FY 1970-71 
FY 1971 

Quantity 

9,600 
2 0 

537 
448* 

2 5 
5 7 
30 

127 
9 

139 
85 

116 

*The planned f i f t h  buy of 135 u n i t s  i n  FY 1971 was 
cancel led.  

SOURCE: M s .  0. Walters & M r .  C .  H. Baucum, Item 
Mgrs, D/Mat Mgt, 4 Dec 74. 

TABLE 6-(U) CHAPARRAL PEMA Cost Summary 

F i s c a l  Year 

1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 

Annual 

$26,029,663 
63,080,980 

8,000,000 
71,645,067 
69,832,697 
47,382,240 
15,635,181 
5,391,418 

459,620 

Cumulative 

$26,029,663 
89,110,643 
97,110,643 

168,755,710 
238,588,407 
285,970,647 
301,605,828 
306,997,246 
307,456,866* 

*Includes $23,311,192 f o r  equipment modifi- 
ca t ions  i n  1970-73 and a $459,620 customer 
order  i n  FY 1974. 

SOURCE: Sum of t h e  CHAP M s l  Sys by Qty & 
Dollar  Value a s  of 30 Jun 74. Compiled by 
Johnny C. King, Budget Div, Compt, 7 Nov 74. 



TABLE 7 
(U) Production Contracts with Aeronutronic Division of Philco-Ford* 

Contract Number Date - 
DA-01-021-AMC-14107 Apr 66 
DA-01-021-AMC-14745 Apr 66 
DA-01-021-66-C-0062 May 66 
DA-AH01-67-C-0183 Sep 66 
DA-AH01-67-C-0905 NOV 66 
DA-AH01-67-C-1542 Mar 67 
DA-AH01-68-C-0548 Oct 67 
DA-AH01-68-C-1024 Dec 67 
DA-AH01-68-C-1031 Dec 67 
DA-AH01-68-C-1558 Apr 68 
DA-AH01-68-A-0042 Jun 68 
DA-AH01-68-C-2116 Jun 68 
DA-AH01-68-A-0059 Aug 68 
DA-AHOl-69-C-0368 Sep 68 
DA-AH01-69-C-0845 NOV 68 
DA-AHOl-69-C-1079 Jan 69 
DA-AH01-69-C-1940 Jun 69 
DA-AHO1-69-A-0013 Jul 69 
DA-AH01-70-C-0081 Jul 69 
DA-AH01-70-C-0230 Sep 69 
DA-AHO1-70-C-0747 Jan 70 
DA-AH01-70-C-0617 Feb 70 
DA-AH01-70-C-0460 Mar 70 
DA-AH01-70-C-1349 Jun 70 
DA-AH01-71-C-0454 Dec 70 
DA-AH01-71-C-0272 Jan 71 
DA-AH01-71-C-0644 Jan 71 
DA-AHO1-71-C-1413 Jun 71 
DA-AH01-72-C-0586 Feb 72 
DA-AH01-72-C-0541 Feb 72 
DA-AH01-72-C-0466 Jun 72 
DA-AH01-72-C-1082 Jun 72 
DA-AH01-73-C-1050 Jun 73 
DA-AH01-73-C-1133 Jun 73 
DA-AH01-74-C-0167 Sep 73 
DA-AH01-74-C-0304 NOV 73 

Commodity or Service Total Value 

FY 66 Engrg Services $ 3,112,648 
Facilities 100,000 
1st Buy FU Hardware 13,826,065** 
New Equipment Training 516,598 
FY 67 Engrg Services 5,005,164 
1st Buy Wpn Sys Test Equip 2,286,153 
2d Buy FU Hardware 17,641,207 
FY 68 Engrg Services 4,734,831 
Technical Publications 586,297 
2d Buy Wpn Sys Test Equip 872,402 
Rep Pts/Comps (FY 69 BOA) 4,684,345 
RepairIRestore Equipment 698,302 
Refurbish CHAPARRAL Units 1,368,811 
3d Buy FU Hardware 26,831,991 
FY 69 Engrg Services 4,400,563 
FY 69 Technical Publications 363,317 
Gnd Spt Equip/Maint Work 2,597,314 
Inspect /~epair CHAP Comps 1,059,893 
Repair /Rebuild 339,620 
4th Buy FU Hardware 29,542,749 
Changes to Tech Pubs 422,760 
Wpn Sys Depot Tng Program 465,480 
EY 70 Engrg Services 459,372 
CHAP Gnd Spt Equipment 793,192 
FY 71 Engrg Services 5,036,759 
5th Buy Wpn Sys Test Equip 1,515,740 
FY 71 Technical Publications 405,480 
Personnel Training Courses 105,203 
FY 72 Engrg Services 6,706,508 
FY 72 Technical Manuals 435,766 
GCG's - MOD 1A Pilot Pdn 2,807,698 
Installation Kit 290,131 
AN/DAW-1 (MOD 1A) Engrg Svcs 3,310,439 
Technical Publications 244,651 
Hand Control Assembly 109,075 
Panel Control Indicator 135,280 

$143,811,804 

*Contracts valued at $100,000 or more. 
**Final contract value furnished by DCASD, Anaheim Ofc, 7 Oct 74. 

SOURCE: Except as otherwise noted, contract data compiled from MICOM 
Contract Listings dated 1 Jul 72, 1 Oct 73, & 1 Apr 74. 



M i s s i l e  Production Problems 

(U) A s  of 31 October 1974, a l l  i t ems  of procured equipment 
had en te red  t h e  Army inventory  except  1,406 m i s s i l e s  which were 
scheduled f o r  d e l i v e r y  by November 1975, and 34 M30 m i s s i l e  
t r a i n e r s  which were t o  be  a v a i l a b l e  by t h e  end of December 1974.36 
The de lay  i n  m i s s i l e  d e l i v e r i e s  stemmed from cont inuing  t e c h n i c a l  
d i f f i c u l t i e s  i n  product ion of t h e  m i s s i l e  GCG, and coord ina t ion  
and support  problems i n  t h e  Army/Navy r e l a t i o n s h i p .  37 

(U) Because of continued de lays  i n  m i s s i l e  d e l i v e r i e s  i n  t h e  
l a t e  summer of 1967, MICOM gave s e r i o u s  cons ide ra t ion  t o  t h e  
assumption of  f u l l  m i s s i l e  procurement r e s p o n s i b i l i t y ,  inc luding  
t e c h n i c a l  management of c o n t r a c t s .  Af te r  a s tudy  o f  t h e  proposi- 
t i o n ,  t h e  Procurement & Product ion D i r e c t o r a t e  concluded t h a t  such 
a move would n o t  improve t h e  m i s s i l e  product ion schedule,  t h a t  t h e  
c o s t  of m i s s i l e  and maintenance support  would i n c r e a s e ,  and t h a t  
t h e  q u a l i t y  of t h e  system could e a s i l y  d e t e r i o r a t e .  The s tudy  
r e p o r t  noted t h a t  t h e  CHAPARRAL m i s s i l e  was developed in-house by 
t h e  Navy, without  t h e  use of i n d u s t r y  a s  a prime con t r ac to r  f o r  
engineering e f f o r t .  Since MICOM d id  n o t  possess  t h e  s p e c i a l i z e d  
knowledge necessary  t o  manage t h e  t e c h n i c a l  ma t t e r s ,  i t  would s t i l l  
be  dependent on t h e  Navy f o r  t o t a l  t e c h n i c a l  suppor t ,  and a d d i t i o n a l  
personnel  would b e  needed t o  manage o t h e r  a s p e c t s  of t h e  program, 
such a s  procurement planning,  c o n t r a c t i n g ,  and c o n t r a c t  administra-  
t i on .  It was t h e r e f o r e  recommended t h a t  procurement.of t h e  m i s s i l e  
be  l e f t  w i th  t h e  Navy, and t h a t  t he  Army a s s i g n  l i a i s o n  personnel  
t o  t h e  Navy t o  keep MICOM informed of t h e  gene ra l  program s t a t u s  
and problem a reas .  With s p e c i f i c  r e f e r e n c e  t o  t h e  cont inuing 
problems i n  GCG product ion,  t h e  Navy agreed t o  t h e  assignment of an 
Army r e p r e s e n t a t i v e  t o  work wi th  t h e  Navy on m a t t e r s  of c o n t r a c t i n g  
and c o n t r a c t  management. 38 

(U) I n  t h e  wake of cont inuing  problems and d i f f i c u l t i e s  i n  
mid-1969, M I C O M  again considered t h e  assumption of d i r e c t  procure- 
ment r e s p o n s i b i l i t y  f o r  t h e  CHAPARRAL m i s s i l e .  C i t i ng  some of t h e  
p r e v a i l i n g  problems wi th  t h e  Navy, COL Donald H. Steenburn, ch ief  
of t h e  CHAPARRAL Management Of f i ce ,  dec la red  t h a t  t h e  Naval Weapons 
Center (NWC) had been de l inquent  i n  providing updated documentation 

361ntvw, M. T. Cagle w Charles  H. Baucum, Item Mgr , D/Mat Mgt, 
4 Dec 74. 

3 7 ~ e e  above, pp. 63, 65-66. 

3 8 ~ F  C m t  12, D/P&P t o  Chf, CMO, 24 Jun 69, s u b j :  Proc of t h e  
CHAP M s l ,  w i n c l :  Study of CHAP M s l  Proc Resp, circa Sep 67. HDF. 



and prompt t echn ica l  eva lua t ion .  The NWC, he s a i d ,  had e f f e c t e d  
u n i l a t e r a l  design changes by means of dev ia t ion  o rde r s  and r e v i s i o n  
d i r e c t i v e s  without  p r i o r  CMO approval  a s  requi red  i n  t h e  i n i t i a l  
agreement, and had experienced cons iderable  d i f f i c u l t y  i n  f i n a l i z -  
ing  c o n t r a c t s ,  r e s u l t i n g  i n  con t inua l ly  s l i p p i n g  procurement 
schedules.  A s  a r e s u l t  of  t h e  l a t t e r ,  about $10 m i l l i o n  i n  p r o j e c t  
funds had been c a r r i e d  over i n  t h e  p a s t  t h r e e  f i s c a l  years .  These 
problems were compounded by t h e  dec i s ion  of t h e  Naval Air Systems 
Command (NASC) t o  procure t h e  SIDEWINDER m i s s i l e  a s  an " a l l  up" 
round under a s i n g l e  con t rac to r  and t o  convert  t h e  SIDEWINDER GCG 
t o  s o l i d - s t a t e  components beginning i n  FY 1970. I n  t h e  absence of 
s u f f i c i e n t  advancement i n  system performance, M I C O M  had decided 
no t  t o  convert  t h e  b a s i c  CHAPARRAL GCG t o  s o l i d - s t a t e  components. 
These cons idera t ions  would cause MICOM t o  procure a l l  m i s s i l e  
components i n  smal le r  l o t s ,  thus  removing t h e  c o s t  b e n e f i t s  
der ived  from j o i n t  SIDEWINDER/CHAPARRAL procurement through NASC. 
Moreover, i t  was un l ike ly  t h a t  t h e  Navy would wish t o  continue 
procurement management of what would become s t r i c t l y  an Army item. 

(U) COL Steenburn t h e r e f o r e  proposed t h a t  MICOM assume d i r e c t  
r e s p o n s i b i l i t y  f o r  procurement of t h e  CHAPARRAL m i s s i l e ,  beginning 
i n  FY 1970, wi th  t h e  NWC being r e t a i n e d  a s  t h e  t echn ica l  suppor t  
agency d i r e c t l y  r e spons ib le  t o  . the  C M O . ~ ~  The Procurement & 
Production Di rec to ra t e ,  however, aga in  r e j e c t e d  such a move on t h e  
same grounds a s  r e l a t e d  i n  i t s  e a r l i e r  s tudy of t h e  s u b j e c t .  40 1n 
t h e  end, t h e  procurement of CHAPARRAL m i s s i l e  components was con- 
t inued  through t h e  Navy, an MIPR f o r  t h e  FY 1970 buy being s e n t  t o  
NASC i n  J u l y  1 9 6 9 . ~ ~  

(U) Problems i n  both t e c h n i c a l  and procurement a reas  continued 
throughout FY 1970. I n  l a t e  Apr i l  1970, 237 m i s s i l e  u n i t s  were 
del inquent  a s  a r e s u l t  of de lays  i n  de l ive ry  of components under 
Navy con t rac t s .  Because of a l a c k  of components, t h e  Red River 
Army Depot's assembly schedule f o r  complete m i s s i l e s  was ad jus t ed  
t o  al low a 3-month break i n  assembly (Apr i l ,  May, and June 1970). 
I n  a l e t t e r  t o  t h e  NASC Commander, on 21 A p r i l ,  t h e  Deputy Command- 
i n g  General of MICOM r e i t e r a t e d  t h e  problems faced by t h e  Army i n  

39(1) DF C m t  b l ,  Chi, CMO, t o  D/P&P, e t  a t . ,  16 Jun 69, subj  : 
Proc of t h e  CHAP Msl. (2) Also see SS AMSMI-1-2-69, D/P&P, 27 Jan 
69, subj :  Oblgn of FY 69 CHAP M s l  Funds Under Navy Control ,  w i n c l :  
L t r ,  CG, MICOM, t o  RAdm R. L. Townsend, NASC, 30 Jan  69, n . s .  Both 
i n  HDF. 

4 0 ~ ~  C m t  (2, D/P&P t o  Chf, CMO, 24 Jun 69, sub j :  Proc of t h e  
CHAP Msl. HDF. 

4 1 C H A P ~ ~ ~ ~ ~  Chronology. HDF . 



meet ing CHAPARRAL assembly and deployment s c h e d u l e s ,  and urged 
t h a t  a c t i o n  be  t a k e n  t o  i n s u r e  d e l i v e r y  of components t o  meet t h e  
r e v i s e d  missile assembly ~ c h e d u l e . 4 ~  I n  mid-June 1970, LTC Monte 
J. H a t c h e t t ,  who had succeeded COL Donald H. S teenburn  as c h i e f  o f  
CMO on  9 December 1969, observed t h a t  t h e r e  were  20 a c t i v e  Navy 
c o n t r a c t s  on t h e  CHAPARRAL missile,  and d e l i v e r y  problems-some of 
a v e r y  s e r i o u s  nature-were a s s o c i a t e d  w i t h  e v e r y  c o n t r a c t  e x c e p t  
f o r  wings and  dome p r o t e c t o r s .  4 3 

M 
(9) Only 1 , 1 8 1  CHAPARRAL missiles were  d e l i v e r e d  d u r i n g  FY 

1970, b r i n g i n g  t h e  t o t a l  t o  2,266. D e l i v e r i e s  d u r i n g  FY 1971  
n e a r l y  doubled,  w i t h  a t o t a l  o f  2,318. T h i s  made a cumula t ive  
t o t a l  of 4,584 missiles d e l i v e r e d  th rough  30 June 1971. The las t  
f o u r  f i r e  u n i t s  were d e l i v e r e d  i n  J u l y  1971, complet ing t h e  t o t a l  
r equ i rement  of 448. 44 

(b During t h e  e n s u i n g  3 y e a r s ,  3,610 missiles e n t e r e d  t h e  
Army i n v e n t o r y ,  b r i n g i n g  t h e  t o t a l  t o  8,194 as of  31 October 1974. 
Of t h e s e ,  5,452 were  t a c t i c a l  missiles and 2,742 were f o r  t r a i n i n g .  
The remaining 1 ,406 missiles, schedu led  f o r  d e l i v e r y  by November 
1975, were t o  c o n s i s t  o f  a n  optimum mix of t r a i n i n g  and t a c t i c a l  
c o n f i g u r a t i o n s ,  w i t h  t r a i n i n g  r e c e i v i n g  f i r s t  p r i o r i t y .  45 

I n v e n t o r y  S t a t u s  of Missiles and F i r e  U n i t s  

(#) Of t h e  5,452 t a c t i c a l  missiles produced th rough  October 
1974, 4,852 were  i n  t h e  a c t i v e  i n v e n t o r y ,  344 were  expended i n  
tests, 216 were s o l d  t o  Israel,  and 40 were  on l o a n  t o  t h e  Navy. 
The b a s i s  of i s s u e  was a b a s i c  l o a d  of 1 2  missiles p e r  f i r e  u n i t  
(288 p e r  b a t t a l i o n )  and a command s t o c k  of 6 missiles p e r  f i r e  
u n i t  (144 p e r  b a t t a l i o n )  t o  b e  h e l d  a t  ammunition s t o r a g e  p o i n t s .  

(b A t o t a l  o f  2,468 t r a i n i n g  missiles had been expended i n  
t r a i n i n g  and q u a l i t y  a s s u r a n c e  tests, l e a v i n g  274 i n  t h e  a c t i v e  

42(1)  L t r ,  DCG, MICOM, t o  RAdm T. J .  Walker,  Cdr,  NASC, 21  
Apr 70, n .s . ,  a t c h d  t o  SS AMSMI-1-54-70, D/P&P, und td ,  s u b j :  L t r  
t o  RAdm T. J. Walker. (2)  DF C m t  # I ,  D/P&P t o  CG, MICOM, 28 Apr 
70, s u b j :  I n t e n s i v e l y  Managed I t e m s  - P r o c  Scds RCS-AMCPP-134 - 
Weekly Rept ,  w i n c l .  Both i n  HDF. 

4 3 ~ ~  C m t  (11, Chf, CMO, t o  D/P&P, 1 2  Jun  70, s u b j  : CHAP/FAAR 
Pdn Mgt Func. HDF. 

4 4 A M ~  H i s t  Sum, FY 71, pp. 83,  85.  

451ntvw, M. T. Cagle  w C h a r l e s  H.  Baucum, I t e m  Mgr,  mat 
Mgt, 4 Dec 74. 



inventory.  The b a s i s  of 
annual  s e r v i c e  p r a c t i c e ,  
t r a i n i n g ,  and 2 pe r  f i r e  

i s s u e  was 1 per  f i r e  u n i t  per  year  f o r  
1 p e r  10 t r a i n e e s  f o r  advanced i n d i v i d u a l  
u n i t  f o r  advanced u n i t  t r a i n i n g .  

(h I n  a d d i t i o n  t o  t h e  503 M30 m i s s i l e  t r a i n e r s  de l ive red  
through October 1974, 4 were picked up from R&D rounds and 1 was 
l o s t  i n  a f i r e ,  i n c r e a s i n g  t h e  cu r r en t  a s s e t s  t o  506 u n i t s .  Of 
t hese ,  168 were loca t ed  i n  Europe, 24 i n  Korea, 24 i n  Hawaii, 120 
i n  t h e  Forces Command (FORSCOM), 125 a t  Army schools  and t r a i n i n g  
c e n t e r s ,  and 45 i n  depot s to rage .  

(#) Twelve of t h e  448 CHAPARRAL f i r e  u n i t s  produced were s o l d  
t o  I s r a e l ,  l e av ing  436 i n  t h e  Army inventory .  Of t h e s e ,  182 were 
assigned t o  u n i t s  i n  Europe and 24 t o  u n i t s  i n  Korea. There were 
200 a t  Army schools  and t r a i n i n g  c e n t e r s ,  24 a t  t h e  Red River Army 
Depot, and 6 out  on loan .  The b a s i s  of i s s u e  f o r  t h e  f i r e  u n i t  was 
12 pe r  weapon b a t t e r y  TOE 44-328 and 8 per  weapon b a t t e r y  TOE 
44-727.46 

46(1)  I n t w s ,  M. T. Cagle w C.  H. Baucum and 0 .  Wal te rs ,  I tem 
Mgrs, D / ~ a t  Mgt, 4 Dec 74. (2) MICOM Rept, D A M s l  Maj Item D i s t r  
P lan ,  30 Jun 74, pp. 3 ,  5 ,  8.  m mat Mgt F i l e s .  



CHAPTER V 

b 
@) WEAPON SYSTEPI DEPLOYMENT (U) 

(U) The b a s i c  CHAPARRAL weapon system was f i e l d e d  i n  1969 
be fo re  completion of t e s t i n g  and type  c l a s s i f i c a t i o n  of t h e  
equipment a s  Standard A. Although b a s i c a l l y  sound, i t  was 
approved f o r  t roop  r e l e a s e  wi th  t h e  knowledge t h a t  many improve- 
ments were y e t  requi red  and wi th  t h e  understanding t h a t  l a t e r  
r e t r o f i t t i n g  would be  made t o  improve performance. Moreover, t h e  
e f f e c t i v e n e s s  of t h e  weapon system was s e r i o u s l y  degraded by t h e  
l a c k  of an IFF c a p a b i l i t y  and e a r l y  warning system. As  w i l l  b e  
noted i n  P a r t  2 of t h i s  s tudy,  t h e  Forward Area. A le r t i ng  Radar 
(FAAR) f e l l  behind schedule because of development and product ion 
problems and was n o t  a v a i l a b l e  f o r  deployment u n t i l  December 1972. 

I n i t i a l  Tra in ing  and Unit  Ac t iva t ion  

(U) The i n i t i a l  t r a i n i n g  program was aimed a t  meeting t h r e e  
key t a r g e t  da t e s :  27 January 1969, when t h e  f i r s t  school  b a t t e r y  
would a c t i v a t e ;  5 May 1969, when t h e  two b a t t e r i e s  f o r  t h e  f i r s t  
t a c t i c a l  b a t t a l i o n  would a c t i v a t e  a t  Fo r t  Bliss; and November 1969, 
when t r a i n e d  personnel  would be a v a i l a b l e  f o r  deployment wi th  t h e  
f i r s t  composite CHAPARRAL/VULCAN b a t t a l i o n  t o  Europe. The approved 
man/equipment r a t i o s  and M i l i t a r y  Occupational S p e c i a l t i e s  (MoS'S) 
f o r  t h e  CHAPARRAL were a s  fo l lows:  

CHAPARRAL/VULCAN Crewman (MOS 16R): 5 f o r  each system, 

Organiza t iona l  Maintenance 
CHAPARRAL System Mechanic (MOS 24N): 5 per  b a t t a l i o n  
P r e c i s e  Power Generation S p e c i a l i s t  (MOS 52B20): 2 per  

b a t t a l i o n  
Engineer Mis s i l e  Equipment Maintenance S p e c i a l i s t  (MOS 62C): 

2 per  b a t t a l i o n  

Di rec t  Support 
Light  A i r  Defense Systems E lec t ron ic  Repairman (MOS 27F): 

1 Detachment E l e c t r o n i c  Contact Team pe r  12 systems 

General Support:  Same a s  D i rec t  Support,  except  t h a t  1 
con tac t  team was au thor ized  per  72-96 systems and 2 
Ammunition Supply Po in t s .  



New Equipment Tra in ing  (NET) 

(U) The NET program was designed t o  provide  key personnel ,  
a l r eady  q u a l i f i e d  i n  t h e i r  o p e r a t i o n a l  and maintenance s p e c i a l t y ,  
t h e  i n s t r u c t i o n  and/or  o r i e n t a t i o n  necessary  t o  i n c r e a s e  t h e i r  
s k i l l s ,  knowledge, and techniques  t o  t h e  degree r equ i r ed  f o r  
o p e r a t i o n  and maintenance of t h e  new weapon system. It cons i s t ed  
of  va r ious  courses  of i n s t r u c t i o n  designed t o  meet t h e  s p e c i f i c  
needs of s t a f f  p lanners  and managers; personnel  r e spons ib l e  f o r  
supe rv i s ing  and conducting ET/sT; CONARC and AMC i n s t r u c t o r s ;  
suppor t  maintenance, depot ,  and key t e c h n i c a l  personnel ;  and 
t h e a t r e  and u n i t  commanders r e c e i v i n g  t h e  CHAPARRAL missile system. 
The Aeronutronic  D iv i s ion  of Philco-Ford conducted t h e  NET courses  
a t  i t s  Anaheim, C a l i f o r n i a ,  p l a n t  under a c o n t r a c t  wi th  MICON. 

(U) The f i r s t  NET courses  were f o r  TECOM personnel  who would 
conduct and supe rv i se  t h e  CHAPARRAL ET/ST program. These courses  
began i n  May and cont inued i n t o  June 1967. They were followed by 
courses  f o r  key personnel  and CONARC i n s t r u c t o r s  t o  enable  t h e  
va r ious  s choo l s  t o  p repa re  f o r  r e s i d e n t  t r a i n i n g .  Eight  ope ra to r  
and o r g a n i z a t i o n a l  maintenance c l a s s e s  and f o u r  support  maintenance 
c l a s s e s  were conducted between 8 January and 7 June 1968. 

Resident  T r a i n i n g  

(U) The d e l i v e r y  of t r a i n i n g  dev ices ,  t a r g e t s ,  and a s s o c i a t e d  
equipment t o  t h e  va r ious  t r a i n i n g  c e n t e r s  and schoo l s  began i n  
February and continued i n t o  June 1968. I n d i v i d u a l  t r a i n i n g  began 
a t  t h e  Army Air Defense School a t  F o r t  B l i s s  on 11 October 1968 
and a t  t h e  Army Tra in ing  Center  on 1 8  November 1968. A t  Redstone 
Arsenal ,  t h e  Missile & Munitions Center & School s t a r t e d  t r a i n i n g  
suppor t  maintenance personnel  e a r l y  i n  January 1969. 1 

Release f o r  Unit  Ac t iva t ions  

(U) A t  t h e  d i r e c t i o n  of  t h e  Department of t h e  Army, a s p e c i a l  
combined in-process review (IPR) was h e l d  10-12 December 1968 a t  
t h e  Army Air Defense Center ,  F o r t  B l i s s ,  t o  a s s u r e  t h a t  t h e  

( 1  MICOM Rept,  Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66, 
pp. I X - 1  - IX-2. RHA Bx 14-7. (2) Rept,  Rqrd I n f o  [ f o r ]  TCLAS, 
1 0  J u l  70. Atchd t o  M I C O M  Rept,  Pre-IPR, 9-10 Jun  70. RHA Bx 
14-8. (3)  CHAP Chronology. HDF. (4) CVADS F'M Rept, Sp Comb IPR, 
CVADS, Dec 68 (Vol. I ) ,  p. 170. RHA Bx 14-7. 



t h e  CHAPARRAL system was s u i t a b l e  f o r  a c t i v a t i o n  of u n i t s  and t h a t  
t h e  VULCAN was s u i t a b l e  f o r  deployment. A t  t h a t  t ime,  t e s t s  of 
t h e  CHAPARRAL were s t i l l  i n  progress  and c e r t a i n  requirements  of 
t h e  QMR had not  been met. Never the less ,  s u f f i c i e n t  t e s t s  had been 
conducted t o  demonstrate most of t h e  e s s e n t i a l  performance 
c h a r a c t e r i s t i c s  and t o  provide confidence t h a t  t h e  weapon system 
could s a t i s f a c t o r i l y  accomplish i t s  ass igned  mission. Having 
concluded t h a t  t h e  p r e v a i l i n g  d e f i c i e n c i e s  and a s soc i a t ed  r i s k s  
were no t  of s u f f i c i e n t  magnitude t o  prec lude  u n i t  a c t i v a t i o n s ,  
members of t h e  review team recommended t h a t  t h e  i n i t i a l  CHAPARRAL 
u n i t s  be a c t i v a t e d  a s  scheduled and t h a t  a  s p e c i a l  IPR be  he ld  
60 t o  90 days be fo re  t h e  f i r s t  u n i t  deployment t o  a s s u r e  t h a t  t h e  
system was s u i t a b l e  f o r  f i e l d  use.  They a l s o  recommended t h a t  
VULCAN u n i t s  be deployed according t o  t h e  approved ~ c h e d u l e . ~  

(U) The r e s u l t s  of t h e  s p e c i a l  combined IPR were approved, 
and t h e  CHAPARRAL t r a i n i n g  u n i t  was a c t i v a t e d  i n  l a t e  January 1969. 
This  u n i t  remained a t  Fo r t  B l i s s  a s  p a r t  of t h e  composite CHAPARRAL/ 
VULCAN t r a i n i n g  b a t t a l i o n ,  which cons i s t ed  of one b a t t e r y  each of 
t h e  CHAPARRAL and t h e  towed and se l f -p rope l l ed  VULCAN f o r  across-  
the-board t r a i n i n g  on a l l  con f igu ra t ions .  On 1 May 1969, t h e  U.  S. 
Army Mate r i e l  Requirements D i r e c t o r a t e  gran ted  a u t h o r i t y  t o  i s s u e  
CHAPARRAL equipment t o  CONARC f o r  t h e  i n i t i a l  t a c t i c a l  u n i t s .  This  
was followed, l a t e r  i n  May, by a c t i v a t i o n  of t h e  f i r s t  two t a c t i c a l  
CHAPARRAL b a t t e r i e s  which were t o  be  deployed t o  Europe i n  November 
1969 wi th  t h e  1st Ba t t a l i on I59 th  A r t i l l e r y . 3  

Advanced Resident  and Unit T ra in ing  

(U) Advanced r e s i d e n t  and u n i t  t r a i n i n g  f o r  personnel  of 
t a c t i c a l  CHAPARRAL/VULCAN b a t t e r i e s  was conducted by Army schools  
a t  Fo r t  Bliss, Texas; Redstone Arsenal ,  Alabama; Fort  Gordon, 
Georgia; and For t  Belvoi r ,  V i r g i n i a .  

(U) The U. S. Army Air Defense Center a t  Fo r t  Bliss provided 
Advanced Ind iv idua l  Tra in ing  (AIT) f o r  o p e r a t o r s ,  t r a n s i t i o n  
t r a i n i n g  f o r  Non-Commissioned O f f i c e r s  (NCO's) i n  grades E5 and E6, 
and u n i t  t r a i n i n g  f o r  organized b a t t a l i o n s .  The 8-week AIT courses  
were conducted a t  t h e  U. S. Army Tra in ing  Center (Air Defense). 
Operators  were t r a i n e d  on both t h e  VULCAN and CHAPARRAL, and, 

' a id . ,  pp. 176, 178-79, 184-85. 

'(1) CVADS PM2P, 4 t h  Qtr, FY 67. RHA Bx 14-7. (2)  H i s t  Rept, 
CMO, FY 69. HDF. (3) CVADS PMP Prog Repts,  1 s t  - 4 t h  Qtrs, FY 69. 
RHA Bx 14-7. 



subsequent t o  AIT, rece ived  b a s i c  d r i v e r  q u a l i f i c a t i o n  on t h e  
prime movers. The NCO t r a n s i t i o n  t r a i n i n g  conducted a t  t h e  1st 
AIT Brigade was o r i e n t e d  toward maintenance and ope ra t ion  of t h e  
weapon system. 

(U) The U. S. Army A i r  Defense School (USAADS) a t  Fo r t  B l i s s  
t r a i n e d  personnel  f o r  o rgan iza t iona l  maintenance of t h e  CHAPARRAL 
missile and launching s t a t i o n ,  and conducted o f f i c e r  and NCO 
q u a l i f i c a t i o n  t r a i n i n g  i n  t a c t i c s  and employment. 

(U) The U. S. Army M i s s i l e  & Munitions Center & School a t  
Redstone Arsenal conducted Light  Air Defense Systems E l e c t r o n i c  
Repairman courses  f o r  d i r e c t  and gene ra l  support  maintenance of 
t h e  VULCAN and CHAPARRAL weapon systems. 

(U) The E lec t ron ic  Instrument Repair  courses  taught  a t  t h e  
U. S. Army Southeastern S igna l  School, Fo r t  Gordon, Georgia, 
q u a l i f i e d  e n l i s t e d  personnel  t o  perform d i r e c t  and genera l  support  
maintenance on test equipment used i n  t h e  vULCAN/CXAPARRAL/FAAR 
systems. These courses ,  which a l s o  inc luded  o t h e r  advanced types 
of t e s t  equipment, were about  17  weeks long wi th  4 t o  5 weeks 
devoted s p e c i f i c a l l y  t o  t h e  VULCAN/CHAPARRAL/FAAR t e s t  equipment. 

(U) The U. S. Army Engineer School a t  Fo r t  Belvoi r ,  V i r g i n i a ,  
t r a i n e d  o rgan iza t iona l  and d i r e c t  and gene ra l  support maintenance 
personnel  f o r  a l l  e l e c t r i c a l  power gene ra to r s ,  environmental equip- 
ment (hea t e r s ,  a i r  c o n d i t i o n e r s ) ,  h igh  p re s su re  a i r  compressors,  
p u r i f i c a t i o n  u n i t s ,  and o t h e r  r e l a t e d  a i r  system components used 
i n  t h e  VULCAN/CXAPARRAL/FM systems. 

(U) The USAADS and AIT c l a s s e s  were scheduled so t h a t ,  upon 
graduat ion,  personnel  would b e  i n t e g r a t e d  i n t o  a package f o r  
commencement of u n i t  t r a i n i n g .  The 1 5 t h  A r t i l l e r y  Group (Air 
Defense) a t  F o r t  B l i s s  was r e spons ib l e  f o r  t h e  f i n a l  phases of 
u n i t  t r a i n i n g ,  which cons i s t ed  of a 3-week a c t i v a t i o n  pe r iod ,  
7 weeks of Basic  Unit Tra in ing  (BUT), 6 weeks of Advanced Unit 
Training (AUT), and about 5 weeks of P repa ra t ion  f o r  Overseas 
Movement (POM). The BUT phase was o r i e n t e d  toward i n d i v i d u a l  
f i r e  u n i t  and crew t r a i n i n g ,  concluding wi th  a week of f i r i n g  a t  
t h e  range. During t h e  AUT phase, t r a i n i n g  was e l eva t ed  t o  t h e  
b a t t a l i o n  l e v e l ,  w i th  t h e  b a t t a l i o n  commander assuming c o n t r o l .  
It ended wi th  a 2-week Army Tra in ing  Test  (ATT), which included a 
1-week t a c t i c a l  phase and a week of range f i r i n g s ,  followed by 
t h e  f i n a l  POM phase. 4 

"ept, Rqrd In fo  [ f o r ]  TCLAS, 10  J u l  70. Atchd t o  M I C O M  Rept, 
Pre-IPR, 9-10 Jun 70. RHA Bx 14-8. 



Lk 
(9 )  Between 9 January 1969 and 24 J u l y  1971, CONARC personnel  

f i r e d  990 CHAPARRAL m i s s i l e s  i n  AIT and ATT a t  McGregor and Dona 
AM Ranges, For t  B l i s s .  Seventy-two of t h e s e  t e s t s  were i n v a l i d ,  
146 were f a i l u r e s ,  and 772 were succes s fu l ,  f o r  a  success  r a t e  of 
84.1 percent .  Since CONARC f i r i n g s  were no t  instrumented,  r e s u l t s  
were based on v i s u a l  observer   estimate^.^ 

Release f o r  Deployment and Type C l a s s i f i c a t i o n  

(U) I n  accordance wi th  t h e  ap roved recommendations of t h e  51 December 1968 s p e c i a l  combined IPR , s e v e r a l  CHAPARRAL reviews were 
held dur ing  t h e  f i r s t  q u a r t e r  of FY 1970 t o  a s s u r e  t h a t  t h e  weapon 
system was s u i t a b l e  f o r  deployment. The l i k l i h o o d  t h a t  t h e  system 
re l eased  f o r  i n i t i a l  product ion would n o t  meet a l l  Q u a l i t a t i v e  
Mate r i e l  Requirements (QMR's) had been recognized dur ing  t h e  proto- 
type  system IPR he ld  a t  Fo r t  B l i s s  on 1-2 November 1967. A formal 
Army p o s i t i o n  paper ,  signed on 2 November, s t a t e d  i n  p a r t :  

Ce r t a in  requirements  of t h e  Qm may not  be met, and 
appear t o  be  beyond t h e  c a p a b i l i t y  of t h e  developers  t o  
provide s a t i s f a c t o r y  s o l u t i o n s  wi th in  p re sen t  r e sou rces  
and time a v a i l a b l e .  Although addressed a t  t h e  IPR, t h e i r  
r ecogn i t i on  i n  no way waives t h e  QMR requirements  .6 

( During a  pre-IPR held a t  Aberdeen Proving Ground on 23 
J u l y  1969, i t  was determined t h a t  s u f f i c i e n t  t e s t i n g  had been 
completed t o  demonstrate t h a t  t h e  system would meet most of t h e  
major performance requirements except  t h e  e f f e c t i v e n e s s  r a t e  of 
0.5. The t e s t  r e s u l t s  i nd ica t ed  t h a t  t h i s  e f f e c t i v e n e s s  r a t e  was 
u n r e a l i s t i c a l l y  h igh  f o r  t h e  s tandard  Navy m i s s i l e  which was 
adapted t o  t h e  Army environment. L a t e r  i n  J u l y ,  t h e  Commanding 
General of AMC conducted a  s p e c i a l  CVADS** review a s  p a r t  of a  
s e r i e s  of i n t e n s i v e  reviews of t h e  l a r g e r ,  more c r i t i c a l  p r o j e c t s .  
I n  a  l e t t e r  t o  t h e  Army Chief of S t a f f ,  on 15  August 1969, he 
s t a t e d  t h a t  he was recommending t h a t  e i t h e r  t h e  QMR f o r  system 
e f f e c t i v e n e s s  f o r  a  s i n g l e  m i s s i l e  be changed from 0.5 t o  0.25, 
o r  t h a t  t h e  QMR b e  changed t o  s p e c i f y  0.39 and 0.45 a s  s p e c i f i e d  
from m u l t i p l e  m i s s i l e  f i r i n g s ;  and t h a t  t h e  i n n e r  engagement 
boundry requirement be  changed from 0.8 t o  1.1 ki lometers  (km).7 

(U) The s p e c i a l  IPR f o r  deployment r e l e a s e  was he ld  a t  t h e  

*In-Process Review 
**cHAPARRAL/WLCAN A i r  Defense System 

5~HAP Prog Repts ,  CVADS PM, J u l  70 - 
' ~ u o t e d  i n  H i s t  Rept,  CMO, FY 68, p. 

7 ~ i s t  Rept, CMO, FY 70, p. 1. HDF. 
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Army Air Defense Center 16-18 September 1969, a s  t h e  f i r s t  two 
CHAPARRAL b a t t e r i e s  were prepar ing  f o r  movement t o  t h e i r  duty 
s t a t i o n  i n  Germany. During t h e  review, primary a t t e n t i o n  was 
focused on t h e  unsolved problem a r e a s  which prevented t h e  weapon 
system from meeting c e r t a i n  m a t e r i e l  requirements .  Of prime 
concern were problems and/or  d e f i c i e n c i e s  a s soc i a t ed  wi th  system 
e f f e c t i v e n e s s ,  m i s s i l e  performance, and shear  p i n  des ign .  

IA 
@) The f a i l u r e  of t h e  CHAPARRAL t o  meet t h e  requi red  0.5 

system e f f e c t i v e n e s s  r a t e  had been a major problem s i n c e  t h e  
i n i t i a t i o n  of engineer ing  and s e r v i c e  t e s t s  i n  1967. Based on 
s e r v i c e  t e s t  f i r i n g s  and Army Mate r i e l  Systems Analysis  Agency 
(AMSAA) l e t h a l i t y  d a t a  f o r  a "K" k i l l ,  a po in t  e s t ima te  of system 
e f f e c t i v e n e s s  a g a i n s t  a Fishbed type  t a r g e t  was 0.42 us ing  MOD 1" 
and 0.33 us ing  MOD 2."" While recognizing t h a t  t h e  e x i s t i n g  
m i s s i l e  design d id  n o t  provide t h e  e f f e c t i v e n e s s  r equ i r ed  by t h e  
QMR, t h e  conferees  agreed t h a t  t h e  achieved e f f e c t i v e n e s s  should 
n o t  be  a b a r  t o  deployment. 

(b The problem wi th  m i s s i l e  performance had t o  do wi th  t h e  
i n n e r  boundary. The CHAPARRAL m i s s i l e  r e t a i n e d  t h e  o r i g i n a l  
magnetic a m p l i f i e r  t ime cons tan t ,  which prevented t h e  system from 
meeting t h e  minimum inne r  boundary requirement of 0.8 km. The 
demonstrated i n n e r  boundary c a p a b i l i t y  was 1.08 km. The reviewing 
team concluded t h a t  a waiver of  t h e  QMR would be  acceptab le  a s  an 
i n t e r i m  measure and t h a t  t h i s  should n o t  be a b a r  t o  deployment 
provided measures were taken t o  c o r r e c t  t h e  problem. 

k 
02) The shea r  p i n  des ign  planned f o r  i n i t i a l  deployment had a 

shortcoming i n  t h a t  i t  was s e n s i t i v e  t o  breakage during f i r e  u n i t  
t r a v e l .  The breakage problem was solved by removal of t h e  m i s s i l e  
canards dur ing  non-combat road t r a v e l ,  which, i n  t u r n ,  lengthened 
t h e  t ime r equ i r ed  f o r  march o rde r  and emplacement. During combat 
road t r a v e l ,  t h e  canards would be l e f t  on t h e  m i s s i l e  and t h e  
r e s u l t a n t  degradat ion due t o  breakage would be accepted.  The f i n a l  
design would be developed, t e s t e d ,  r e l e a s e d  by engineer ing  change 
proposal ,  and incorpora ted  i n  a l l  guidance s e c t i o n s  by Department 
of t h e  Army Modif icat ion Work Order. 

* 
The MOD 1 l e t h a l i t y  represented  t h e  p r o b a b i l i t y  of a warhead k i l l  
based on t h e  rod o r  s e c t i o n  of t h e  rod impacting a vulnerable  
po r t ion  of t h e  t a r g e t  a f t e r  rod breakup. * * 
The MOD 2 confined l e t h a l i t y  p r o b a b i l i t y  t o  a k i l l  t h a t  would 
occur a s  a r e s u l t  of t h e  continuous rod 
vu lne rab le  po r t ion  of t h e  t a r g e t  be fo re  

warhead impacting a 
rod breakup. 



(h Yet ano the r  problem addressed during t h e  review concerned 
t h e  l a c k  of an e a r l y  warning c a p a b i l i t y  f o r  t h e  deployed u n i t s ,  
t h e  FAAR system having f a l l e n  behind schedule because of t e c h n i c a l  
and product ion d i f f i c u l t i e s .  (The o r i g i n a l  QMR had a l s o  s p e c i f i e d  
a requirement f o r  IFF equipment f o r  t h e  b a s i c  CHAPARRAL; however, 
t h i s  was de l e t ed  by a change publ ished i n  February 1968.") 

& Although t h e  weapon system did  no t  f u l l y  meet t h e  QMR, 
t h e  members of t h e  review team concluded t h a t  t h e  demonstrated 
m i s s i l e  performance and system e f f e c t i v e n e s s  were s u f f i c i e n t  t o  
warran t  r e l e a s e  f o r  deployment. In  consonance wi th  t h e  urgent  
requirement t o  f i e l d  a low a l t i t u d e  forward a r e a  a i r  defense  
system, they  t h e r e f o r e  recommended (1) t h a t  CHAPARRAL u n i t s  
cont inue t o  be  a c t i v a t e d  and deployed a s  scheduled,  (2) t h a t  
system e f f e c t i v e n e s s  be improved through modi f ica t ions  o r  product 
improvements, and (3)  t h a t  DA recognize t h e  need f o r  an i n t e r i m  
e a r l y  warning system pending a v a i l a b i l i t y  of t h e  F A A R . ~  

( While t h e  CHAPARRAL system e f f e c t i v e n e s s ,  ca l cu la t ed  from 
s e r v i c e  t e s t  f i r i n g s  by TECOM a s  0.26, d id  no t  meet t h e  DA-approved 
minimum of 0.5, t h e  weapon was r e l e a s e d  f o r  deployment w i th  t h e  
understanding t h a t  changes would be made i n  t h e  QMR. I n  December 
1969, fol lowing overseas deployment of t h e  f i r s t  b a t t a l i o n  i n  
November, t h e  Combat Developments Command (CDC) concurred i n  a 
number of r e l a t i v e l y  minor changes i n  t h e  QMR, b u t  opposed any 
change i n  t h e  system e f f e c t i v e n e s s  requirement.  During a meeting 
on 13  January 1970, r e p r e s e n t a t i v e s  of OCRD, ACSFOR, and DCSLOG 
agreed t h a t  waivers  should be  obtained f o r  those  m a t e r i e l  requi re -  
ments no t  met, a s  a b a s i s  f o r  type  c l a s s i f i c a t i o n  of t h e  system.9 

M 
@) On 24 June 1970, DA approved a program t o  inco rpora t e  an 

improved d i r e c t i o n a l  doppler  (DIDO) f u z e  and b las t - f ragmenta t ion  
warhead i n  t h e  CHAPARRAL m i s s i l e  a s  a means of so lv ing  t h e  system 
e f f e c t i v e n e s s  problem. An AMSAA eva lua t ion ,  based on a n t i c i p a t e d  
l e t h a l i t y  p r e d i c t i o n s ,  i nd ica t ed  t h a t  t h e s e  new components would 
inc rease  system e f f e c t i v e n e s s  t o  a va lue  of 0.52. A proposed 
s o l i d  s t a t e  GCG program, forwarded t o  DA on 29 June 1970, was 
expected t o  improve m i s s i l e  performance a g a i n s t  t h e  inne r  boundary 
t a r g e t ,  a s  w e l l  a s  enhance system r e l i a b i l i t y ,  m a i n t a i n a b i l i t y ,  
and p r o d u c i b i l i t y  . 
* 
L t r ,  CG, CDC, t o  D i s t r ,  29 Feb 68, subj  : Ch 1 t o  DA Apprd QMR f o r  
a LA Fwd Area AD M s l  Sys (CHAP). AAA F i l e s .  

8 A M ~  Rept,  Sp ~ o i b  IPR of  CHAP/WLCAN AD Sys, 16-18 Sep 69. 
RHA Bx 14-8. 

9 ~ ~ A D ~  PMP Prog Repts,  2d 6 3d Qtrs, FY 70. RHA BX 14-7. 



u (a A t  t h e  t ime of t h e  product ion v a l i d a t i o n  IPR on 15-16 Ju ly  
1970, t h e  CHAPARRAL was a l r eady  i n  f u l l - s c a l e  product ion and u n i t s  
had been deployed. Consequently, t h e  primary a r e a  of i n t e r e s t  
addressed a t  t h e  IPR was t h e  a c c e p t a b i l i t y  of t h e  weapon system f o r  
type  c l a s s i f i c a t i o n .  The only e s s e n t i a l  elements of t h e  QMR no t  
met and r equ i r ing  a waiver f o r  type  c l a s s i f i c a t i o n  purposes were 
those  r e l a t i n g  t o  system e f f e c t i v e n e s s  and inne r  boundary. I n  view 
of t h e  aforementioned product  improvement program, CONARC, DCSLOG, 
and AMC recommended t h a t  waivers  be granted f o r  t h e s e  c h a r a c t e r i s -  
t i c s ,  t h a t  t h e  system be r e c l a s s i f i e d  from LP t o  Standard A ,  and 
t h a t  f i e l d i n g  of t h e  weapon system be continued. The CDC repre- 
s e n t a t i v e  non-concurred i n  t h e  ma jo r i t y  p o s i t i o n  u n t i l  t h e  product 
improvements were v e r i f i e d .  The OCRD approved t h e  ma jo r i t y  
p o s i t i o n  on 3 November 1970.1° 

(U) Some 2 weeks l a t e r ,  on 19 November, t h e  CHAPARRAL weapon 
system, c o n s i s t i n g  of t h e  fol lowing i tems ,  was o f f i c i a l l y  r e c l a s -  
s i f i e d  from LP-Urgent t o  Standard ~ : l l  

Guided M i s s i l e ,  I n t e r c e p t  Aer i a l ,  MLM-72A (Tac t i ca l )  
Guided M i s s i l e ,  I n t e r c e p t  A e r i a l ,  MIM-72B (Training)  
Guided I f i s s i l e ,  Tra in ing ,  M30 
Guided M i s s i l e  System, I n t e r c e p t  A e r i a l ,  C a r r i e r  Mounted, M48 
Guided M i s s i l e  System, I n t e r c e p t  A e r i a l ,  M54 
C a r r i e r ,  M730 
CHAPARRAL M i s s i l e  Conta iner ,  M5 70" 
Alignment S e t ,  Launch, M71 
Test  S e t ,  Guided M i s s i l e  System, @T/TSM-85 
Shop Equipment, Guided M i s s i l e  System, AV/TSM-95 
Shop Equipment, Guided M i s s i l e  System, AN/TSM-96 
Boresight  Tes t e r  Coll imator  
Jack S e t ,  Leveling Support ,  Launching S t a t i o n  
Tool K i t ,  GM Maintenance: Organiza t iona l  Maintenance 

- * 
Shipping and s t o r a g e  con ta ine r  f o r  t h e  fu l l -up  m i s s i l e  assembled 

- a t  t h e  Red River  Army Depot. Containers  f o r  t h e  m i s s i l e  compo- 
nen t s  were t h e  M586 f o r  t h e  guidance s e c t i o n ;  M587 f o r  t h e  war- 
head; M588 f o r  t h e  TDD; M589 f o r  t h e  safe-arming device ;  and 
MK-37 f o r  t h e  rocket  motor. CHAP Pocket Guide, p. 26. HDF. 

lo (1) CVADS PM Prog Rept f o r  J u l  70. RHA Bx 14-8. (2) AMCTCM 
8465, Mtg No. 6-70, & i n c l s  t h e r e t o :  L t r ,  C G ,  AMC, t o  CRD, DA, 2 
Sep 70, s u b j :  X m i t l  of CHAP PV IPR R e s u l t s ,  w 1st Ind ,  CRD t o  CG,  
AMC, 3 Nov 70. RSIC. 

"1st Ind,  ACSFOR t o  CG, AMC, 19 Nov 70, on L t r ,  CG, A X ,  t o  
ACSFOR, 14 Ssp 70, sub j :  CHAP TCLAS STD A. Atchd a s  i n c l s  t o  
AMCTCM 8350, Mtg No. 4-71. RSIC. 



Tool K i t ,  GM Maintenance: Support Maintenance 
Shop Equipment, GM Organiza t iona l  Maintenance 
Shop Equipment, GM Spec ia l  D i r e c t  s u p p o r t / ~ e n e r a l  Support 
Shop Equipment, GM Support Maintenance 

(U) The only  i tem of equipment no t  ready f o r  type  c l a s s i f i c a -  
t i o n  i n  November 1970 was t h e  AN/TSQ-T3 monitor ing s e t  ( s imula tor /  
eva lua to r ) ,  which was s t i l l  undergoing eng inee r ing l se rv i ce  t e s t s . 1 2  
It was c l a s s i f i e d  Standard A by a s e p a r a t e  a c t i o n  on 16 June 1971.13 

(& Except f o r  t h e  system e f f e c t i v e n e s s  and inne r  boundary 
performance requirements  which were waived, and t h e  towed ve r s ion  
of t h e  CHAPARRAL which was dropped,* the s tandard  M48 weapon 
system met o r  exceeded a l l  of t h e  o r i g i n a l  and expanded program 
o b j e c t i v e s .  It was a f a i r  weather,  d a y l i g h t  system us ing  v i s u a l  
techniques  f o r  t a r g e t  a c q u i s i t i o n  and modified Navy SIDEWINDER 
i n f r a r e d  homing m i s s i l e s .  Because of seeker  l i m i t a t i o n s  i n  t h e  
b a s i c  system, t h e  normal mode of ope ra t ion  a g a i n s t  high-speed j e t  
a i r c r a f t  was t o  a t t a c k  i n  t h e  r e a r  hemisphere o r  receding  l e g  of 
t h e  t a r g e t  f l i g h t .  Against low performance a i r c r a f t  and hel icop-  
t e r s ,  t h e  system could engage t a r g e t s  i n  most a s p e c t s .  

) With s u f f i c i e n t  in£ r a r e d  energy presented t o  t h e  m i s s i l e  
seeker ,  t h e  CHAPARRAL system could e f f e c t i v e l y  engage f i x e d  and 
r o t a r y  wing a i r c r a f t  having v e l o c i t i e s  up t o  310 meters  per second 
and a l t i t u d e s  from 15  t o  3,000 meters .  The engagement envelope 
was dependent upon t a r g e t  speed. The maximum range v a r i e d  from 
about  5 t o  10 k i lometers .  

(U) One of two primary weapons of t h e  composite a i r  defense  
b a t t a l i o n ,  t h e  M48 CHAPARRAL system cons is ted  of t h e  M730 c a r r i e r ;  
t h e  M54 f i r e  u n i t  ( launching s t a t i o n )  which was capable  of oper- 
a t i n g  autonomously on t h e  c a r r i e r  o r  whi le  emplaced on t h e  ground; 
a b a s i c  load of 12  MIM-72A m i s s i l e s ;  and a crew of f i v e  men.14 A 
phys i ca l  d e s c r i p t i o n  of t h e  system i s  presented  e a r l i e r  i n  t h i s  
chapter.** Following is  a s e l e c t i o n  of photographs of t h e  weapon 
system and support  equipment. 

* 
See above, pp. 50-51, 55-56, 91. ** 
See above, pp. 70-73. 

12see  above, pp. 75-76. 

1 3 ~ 1 ~ ~ ~ ~  8588, Mtg No. 8-71, & i n c l  t h e r e t o :  L t r ,  ACSFOR t o  
CG, AMC, 16 Jun 71, sub j :  STD-A TCLAS f o r  CHAP Simu1ator/Eva1uator, 
RSIC. 

14(1)  AMCTCM 8350, Mtg No. 4-71. RSIC. (2) CHAP Pocket Guide. 



CHAPARRAL Fire Unit in Travel Mode 
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PREPARING THE CHAPARRAL FOR FIRING 



Checking Out Telephone Equipment (foreground) 
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- Gunner Tracking Target i n  Distance 



Ground Emplaced Fire Unit for Site Defense 



Inside View of the Gunner's Turret 
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Crew E a u i ~ m e n t  for CHAPARRAL F i r e  U n i t  



AN/TSM-95 Organizational Maintenance Shop Set Mounted on 6 x 6 Truck 



ANITSM-96 Support Maintenance Shop Set Shelter 



Testing of the M54 Launching Station with the AN/TSM-85 Test Set 
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Testing the Missile Guidance Section with the AN/DSM-79 Test Set 
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ANITsM-101 Test Set - Principal Item in the ANITSM-96 Support Maintenance Shop Set 



Employment and Opera t iona l  Concepts 

L( 
0 The CHAPARRAL weapon system w a s  p a r t  of a group of 

p r o l i f e r a t i o n  weapons designed t o  counter  t h e  t a c t i c a l  a i r c r a f t  
t h r e a t  t o  combat f o r c e s  i n  t h e  forward a r e a .  The t h r e a t  was 
pos tu l a t ed  on a t t a c k s  by a i r c r a f t  f l y i n g  a t  low a l t i t u d e s  t o  
avoid d e t e c t i o n  by longer-range, radar -d i rec ted  weapon systems. 
These r ada r  systems had poor coverage a t  low a l t i t u d e s  because of 
e a r t h  cu rva tu re  and t e r r a i n  masking. P r o l i f e r a t i o n  weapons, which 
could b e  placed f a r  enough forward of  t h e  d i v i s i o n  a rea ,  could 
e f f e c t i v e l y  f i l l  t h e  a i r  defense  gaps. The daytime, f a i r  weather 
c a p a b i l i t i e s  of t hese  weapons were accep tab le  because of t h e  
e x i s t i n g  l i m i t a t i o n  on a i r c r a f t  i n  f o u l  weather o r  darkness .  

($) The CHAPARRAL guided m i s s i l e  system and t h e  20-mm. VULCAN 
gun system complemented each o the r  i n  t h e  daytime, f a i r  weather 
r o l e  by combining t h e  quick r e a c t i o n  and extremely low a l t i t u d e  
c a p a b i l i t y  of t h e  VULCAN w i t h  t h e  longer  range  c a p a b i l i t y  of t he  
CHAPARRAL. They, i n  t u r n ,  complemented t h e  shoulder - f i red  REDEYE 
guided m i s s i l e  system and t h e  low- and medium-altitude a i r  defense  
r o l e  of t h e  se l f -propel led  HAWK missile system. These weapons, 
t oge the r  w i t h  t h e  Forward Area A l e r t i n g  Radar (FAAR), f i l l e d  t h e  
gap i n  forward a r e a  a i r  defense ,  which w a s  l e f t  by te rmina t ion  of 
t h e  MAULER program i n  November 1965. 

@) Although t h e  b a s i c  CHAPARRAL system would p r imar i ly  
engage t a r g e t s  i n  t h e  receding  l e g  of t h e i r  f l i g h t  from the  f i r e  
u n i t ,  a s u f f i c i e n t  number could be employed i n  t h e  forward d i v i s i o n  
a r e a  t o  a s s u r e  t h a t  h o s t i l e  a i r c r a f t  f l y i n g  over t h e  a r e a  would 
come w i t h i n  t h e  l e t h a l  range of more than  one system. Thus, t h e  
CHAPARRAL would prevent  pene t r a t ion  o r  rol l -up by t a c t i c a l  a i r c r a f t .  
It d i d  possess  some forward hemisphere c a p a b i l i t y  and t h i s  w a s  con- 
s ide red  a bonus, s i n c e  t h e  dec i s ion  t o  f i e l d  t h e  system was based 
on t a i l - chase  only.  

($ The c h a r a c t e r i s t i c s  of t h e  b a s i c  CHAPARRAL and VULCAN 
systems d i c t a t e d  d i f f e r e n t  b u t  complementary employment concepts.  
The CHAPARRAL, wi th  i ts h igh  engagement k i l l  p r o b a b i l i t y ,  i n t e r -  
cep t  range, c a p a b i l i t y  a g a i n s t  h igh  speed a i r c r a f t ,  and e s s e n t i a l l y  
tail-chase-only mode of ope ra t ion  a g a i n s t  j e t  a i r c r a f t ,  w a s  b e s t  
s u i t e d  t o  a n  a r e a  defense  r o l e .  Normally, i t s  deployments would 
be concentrated a long  t h e  most l i k e l y  avenues of low a l t i t u d e  a i r  
approach i n t o  t h e  defended a r e a .  The VULCAN, w i th  i t s  s h o r t e r  
range, lower engagement k i l l  p r o b a b i l i t y ,  and aim-spoiling 
c a p a b i l i t y ,  w a s  b e s t  s u i t e d  t o  a l o c a l  defense  r o l e ,  such a s  
command p o s t s ,  b r idges ,  and supply po in t s .  

LA (9) Organic t o  each CHAPARRAL pla toon  would be a FAAR t o  



provide  e a r l y  warning informat ion  and i n d i c a t i o n s  a s  t o  whether 
a i r c r a f t  were h o s t i l e  o r  f r i e n d l y .  The r a d a r s  would be pos i t i oned  
on an  a r e a  b a s i s  t o  provide complete coverage of t h e  a i r s p a c e  
ad jacen t  t o  and over  t h e  d i v i s i o n  a rea .  While CHAPARRAL systems 
would predominantly t i e  i n t o  t h e i r  o rgan ic  r a d a r s ,  i t  was p o s s i b l e  
f o r  both types  of systems, guns and m i s s i l e s ,  t o  t i e  i n t o  t h e  same 
r ada r .  It w a s  a l s o  p o s s i b l e  f o r  one f i r e  u n i t  t o  t i e  i n t o  more 
than one radar .  1 5  

Summary of Deployments 

U (p) The f o r c e  l e v e l  approved by DOD i n  December 1965 provided 
f o r  t h e  equ iva l en t  of 21  composite CHAPARRAL/VULCAN b a t t a l i o n s  f o r  
world-wide deployment. Each of t h e  Army's 16  d i v i s i o n s  was author- 
i z e d  an  o rgan ic  b a t t a l i o n .  I n  a d d i t i o n ,  two b a t t a l i o n s  were 
au thor ized  t o  augment t h e  a i r  defense  of t h e  U. S. Seventh Army 
s e r v i c e  a r e a ;  one b a t t a l i o n  f o r  a i r  defense  of t h e  U. S. Eighth 
Army i n  Korea; one b a t t a l i o n  f o r  t h e  U. S. Army Forces,  S t r i k e  
Command; and one b a t t a l i o n  f o r  CONARC school  support .  A s  o r i g i -  
n a l l y  planned, t h e  composite air  defense  b a t t a l i o n  was t o  c o n s i s t  
of two CHAPARRAL m i s s i l e  b a t t e r i e s ,  two VULCAN gun b a t t e r i e s ,  and 
a  Headquarters & Headquarters Ba t t e ry  (HHB). The CHAPARRAL 
b a t t e r y  would con ta in  4  f i r i n g  p l a toons ,  each w i t h  4  f i r e  u n i t s  
f o r  a t o t a l  of 16  p e r  b a t t e r y  and 32 pe r  b a t t a l i o n .  The VULCAN 
b a t t e r y  would have 2  p l a toons ,  each wi th  8  f i r e  u n i t s  f o r  a  t o t a l  
of 16 p e r  b a t t e r y  and 32 pe r  b a t t a l i o n . 1 6  

&) I n  December 1968, DOD r e v i s e d  t h e  weapon mix f o r  
cHAPARRAL/VULCAN b a t t a l i o n s  from 32/32 t o  24/24. Under t h e  re- 
o r i e n t e d  program e s t a b l i s h e d  i n  January 1969, t h e  composite a i r  
defense  b a t t a l i o n s  would be  organized wi th  an HHB, 2  b a t t e r i e s  of 
12 CHAPARRAL f i r e  u n i t s  each, and 2  b a t t e r i e s  of 12  VULCAN f i r e  
u n i t s  each.17 The p l a n  i s sued  by ACSFOR i n  J u l y  1969 c a l l e d  f o r  
t h e  a c t i v a t i o n  and deployment of 21 HHB'S, 41 CHAPARRAL b a t t e r i e s  
(equiva len t  of 20 112 b a t t a  i o n s ) ,  27 SP VULCAN b a t t e r i e s ,  and 
1 5  towed VULCAN b a t t e r i e s  . lB The planned deployments were reduced 

1 5 ~ ~ ~ ~ ~  Rept,  Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66, pp. 
11-7 - 11-10. RHA BX 14-7. 

l6 (1) B i d .  , pp. 11-8 - 11-9. (2) Atso see Program Change, 
SECDEF Decn A-5-069, 6  Dec 65, s u b j :  Tac AD Program. RHA Bx 14-8. 

17cvADs PMzP Prog Rept,  2d & 3d Qtrs, FY 69. RHA Bx 14-7. 

1 8 ~ ~  Msg 02/2332Z J u l  69,.  ACSFOR-AD. Cited i n  CVADS PM 
Monthly Milestone Prog Rept,  28 Nov 69. RHA Bx 14-215. 



i n  1971 t o  31 ~ H A P ~ ~ ~ ~ ~ : ' b a t t e r i e s  (equiva len t  of 15  112 b a t t a l i o n s ) ,  
19 HHB's, 27 SP VULCAN b a t t e r i e s ,  and 17 towed VULCAN b a t t e r i e s .  l9 

(b Act iva t ion  of t h e  CHAPARRALIVULCAN t r a i n i n g  u n i t s  (5 th  
Ba t t a l i on l67 th  A r t i l l e r y * )  began i n  August 1968 and was completed 
i n  June 1969. One HHB and one SP VULCAN b a t t e r y  were a c t i v a t e d  a t  
F o r t  Bliss i n  August 1968, followed by one CHAPARRAL b a t t e r y  i n  
January 1969, and one towed VULCAN b a t t e r y  i n  June 1969. The f i r s t  
two t a c t i c a l  CHAPARRAL b a t t e r i e s  were a c t i v a t e d  i n  May 1969 and 
deployed wi th  t h e  1st ~ a t t a l i o n / 5 9 t h  A r t i l l e r y  t o  Mainz, Germany, 
i n  November 1969, a long  wi th  one HHB and two SP VULCAN b a t t e r i e s .  20 

By mid-1974, 29 of t h e  planned 31 CHAPARRAL b a t t e r i e s  had been 
a c t i v a t e d  and deployed. One b a t t e r y  of CHAPARRAL f i r e  u n i t s  was 
scheduled f o r  t h e  National  Guard i n  FY 1975, b u t  i t  was cance l led .  
No f u r t h e r  deployment was f i r m  a s  of January 1975; however, addi- 
t i o n a l  f i r e  u n i t  procurements were planned f o r  FY 1976, 1977, and 
1978. 21 

(U) I n  most cases ,  t h e  CHAPARRAL and VULCAN b a t t e r i e s  were 
f i e l d e d  a t  t h e  same time, b u t  t h e r e  were a  few ins t ances  where 
deployment of t h e  CHAPARRAL lagged t h e  VULCAN by a  number of 
months. For example, t h e  HHB and WLCAN b a t t e r i e s  were f i e l d e d  
w i t h  t h e  6 t h  Ba t t a l i on l67 th  ~ r t i l l e r ~ * *  i n  June 1969, and t h e  
CHAPARRAL jo ined  t h e  group i n  December 1970 .22 I n  t h e  absence of 
complete deployment information on t h e  VULCAN system, t h e  t a b l e  
which fol lows d e a l s  on ly  wi th  t h e  CHAPARRAL. 

(U) The CHAPARRAL m i s s i l e  "k i l l ed"  a  Russian-made MIG17 
supersonic  j e t  f i g h t e r  f o r  t h e  f i r s t  t ime i n  combat dur ing  t h e  
Yom Kippur war on t h e  Golan Heights  dur ing  October 1973. The 
m i s s i l e  was f i r e d  by I s r a e l i  t roops  who had been s u  p l i e d  wi th  
both t h e  CHAPARRAL and VULCAN a i r  defense systems. 25 

* 
Later  redes igna ted  a s  t h e  3d B a t t a l i o n l 6 t h  A r t i l l e r y .  ** 
La te r  redes igna ted  a s  t h e  2d Ba t t a l i on l67 th  A r t i l l e r y .  

1 9 ~ ~ A ~ ~  F i e ld ing  Scd, May 71. HDF. 

'OCVADS PMP Prog Repts ,  2d b 3d Qtrs, FY 70. RHA Bx 14-7. 
0 1 
LI 

CMO Rept,  CHAP F ie ld ing  (Jan 75). HDF. 

2 2 ~ ~ ~ ~ ~  F ie ld ing  Scd, May 71. HDF. 

2 3 ~ h e  HuntsoiZZe Times, 10 Aug 74. 



UNIT DESIGNATION 

k 
TABLE 8-(16) Deployment of  t h e  CHAPARRAL Weapon System (U) 

3d Bn/6th Ar ty  
1st Bnl59th  Ar ty  

9 1 s t  Ord Det 
3d Bn/67th Ar ty  

218th Ord Det 
6 t h  Bn/56th Ar ty  

224th Ord Det 
2d Bn160th Ar ty  

92d Ord D e t  
3d Bn16ls t  Ar ty  

509th  Ord Det 
2d Bn/59th Ar ty  

280th  Ord Det 
2d Bnl67th  Ar ty  

172d Ord D e t  
I-' 2d Bn16ls t  Ar ty  
I-' 
o 90 th  Ord D e t  

2d Bn/5th Ar ty  
159 th  Ord Det 

4 t h  B n / l s t  Ar ty  
118 th  Ord Det  

1st Bn/62d Ar ty  
157 th  Ord D e t  

4 t h  ~ n 1 6 l s t  Ar ty  
178 th  Ord Det 

1st ~ n / 6 7 t h  Ar ty  
100 th  Ord D e t  

1st ~11168th Ar ty  
23d Ord Det 

ASSIGNILENT/LOCATION 

School Suppor t ,  F o r t  B l i s s  
8 t h  In f  Div, Germany 

3d I n f  Div, Germany 

32d AADCOM, Germany 

32d AADCOM, Germany 

3d Armored Div,  Germany 

1st Armored Div, Germany 

1st In£  Div,  Germany 

2d I n £  Div, Korea 

2d Armored Div, F t  Hood 

STRICOM, F t  B l i s s  

25th  I n £  Div, Hawaii 

4 t h  I n £  Div, F t  Carson 

9 t h  In f  Div, F t  Lewis 

1st Calvary  Div, F t  Hood 

ACTIVATION 

J a n  69 
May 69 

J u l  69 

Nov 69 

J a n  70 

Mar 70 

May 70 

Jun 70 

Sep 70 

Nov 70 

J a n  71 

Mar 71 

Sep 71 

Sep 72 

Apr 74 

DEPLOYMENT 

-- 
Nov 69 

Mar 70 

Jun 70 

J u l  70 

Sep 70 

Nov 70 

Dec 70 

Mar 71  

Jun  71 

Aug 71 

Sep 71 

Mar 72 

Mar 73 

Jun 74 

BTRYS 

1 
2 

2 

2* 

2 * 
2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

- 
29 

* 
These b a t t a l i o n s  were r eo rgan ized  under WOE 44-727 as t h r e e  composi te  b a t t e r i e s  of  e i g h t  
CHAPARRAL and e i g h t  VULCANS each.  A l l  o t h e r  b a t t a l i o n s ,  o rgan ized  under TOE 44-328, con- 
s i s t e d  of two composite b a t t e r i e s  of  12  CHAPARRALS and 12  VULCANS each.  

SOURCE: Compiled by James R. P i e r c e ,  CMO, J a n  75, from DA Msg 08/23182 Feb 71, s u b j :  CHAP/ 
WLCAN Program, a s  amended by DA Msg 22122302 Mar 72. 



CHAPTER V I  

M (m PRODUCT IMPROVEMENT PROGRAM (U) 

Background 

(U) The b a s i c  CHAPARRAL weapon was conceived i n  1965 a s  a 
stop-gap system t h a t  could be f i e l d e d  i n  a r e l a t i v e l y  s h o r t  t ime 
t o  h e l p  f i l l  t h e  void i n  forward a r e a  a i r  defense l e f t  by termi- 
n a t i o n  of t h e  MAULER program. The need f o r  product improvements 
was recognized a s  e a r l y  a s  August 1965, upon completion of t h e  
i n i t i a l  m i l i t a r y  p o t e n t i a l  t e s t s ,  The improved des ign  of t h e  
engineering model f i r e  u n i t  de l ive red  t o  t he  Army a t  t h a t  t ime was 
more accep tab le  t o  t h e  use r  than  t h e  quick-f ix concept,  and was 
expected t o  g ive  t h e  system a d d i t i o n a l  yea r s  of u s e f u l  l i f e .  
However, t h e  i n i t i a l  f l i g h t  t e s t  r e s u l t s  d i sc losed  a number of 
l i m i t a t i o n s  r e q u i r i n g  des ign  improvements. 

(U) Of prime concern was a smoke problem w i t h  t h e  rocket  
motor; i . e . ,  t h e  smoke s i g n a t u r e  obscured gunner v i s i b i l i t y ,  
lengthened t h e  t ime between f i r i n g  t h e  f i r s t  round and engaging 
a second t a r g e t ,  and be t rayed  t h e  f i r e  u n i t  t o  a r t i l l e r y  counter- 
ac t ion .  The ex i s t ence  of t h i s  problem had been recognized from 
t h e  beginning and had been taken i n t o  cons ide ra t ion  i n  approval  
of t h e  t a c t i c a l  concept pending a product improvement e f f o r t  a t  a 
l a t e r  da t e .  Among o t h e r  product improvements considered necessary 
f o r  expanded system usage and longer  s e r v i c e  l i f e  were these :  

1. An advanced Guidance & Control  Group (GCG) t o  improve 
head-on engagement c a p a b i l i t y  a g a i n s t  incoming t a r g e t s ,  reduce 
guidance e r r o r s ,  improve background r e j e c t i o n ,  and enhance system 
accuracy and k i l l  p r o b a b i l i t y .  

2 .  An optimized fuzelwarhead combination t o  improve l e t h a l i t y  
and r e l i a b i l i t y .  

3 .  Observer and gunner a c q u i s i t i o n  a i d s  t o  improve d e t e c t i o n  
and a c q u i s i t i o n  of t a r g e t s  i n  t h e  forward hemisphere and provide 
f o r  n i g h t  and adverse  weather ope ra t ions .  

4 .  I n s t a l l a t i o n  of a l igh tweight  IFF system on t h e  f i r e  u n i t  
t o  provide p o s i t i v e  t a r g e t  i d e n t i f i c a t i o n .  

5. A method t o  reduce canopy g l a r e .  



(U) The TAMIRAD s t u d y  r e p o r t  o f  August 1965 s t a t e d  t h a t  t h e  
above l i m i t a t i o n s  were  t a c t i c a l l y  u n a t t r a c t i v e  and shou ld  b e  
overcome by a funded p roduc t  improvement program. J u s t i f i c a t i o n  
f o r  such  a program fo l lowed  from t h e  f a c t  t h a t  some system s h o r t -  
comings would have t o  b e  a c c e p t e d  i n  o r d e r  t o  o b t a i n  t h e  earliest 
p o s s i b l e  o p e r a t i o n a l  c a p a b i l i t y  t o  r e d u c e  r i s k s  i n h e r e n t  i n  t h e  
n a t i o n a l  d e f e n s e  p o s t u r e .  With a s s u r a n c e  o f  a follow-on p r o d u c t  
improvement, t h e  smoky r o c k e t  motor appeared t o  b e  t a c t i c a l l y  
a c c e p t a b l e  as "something t h a t  can  b e  ' l i v e d  w i t h '  i n  t h e  i n t e r i m . "  
Approval c r i t e r i a  f o r  o t h e r  p r o d u c t  improvements would i n c l u d e  
e s s e n t i a l i t y ,  f e a s i b i l i t y ,  c o s t ,  and u s e f u l  l i f e  remain ing  p r i o r  
t o  1975, when a new sys tem might  b e  a v a i l a b l e .  I n  t h e  e v e n t  t h a t  
t h e  CHAPARRAL should  f a i l  t o  b e  a c c e p t a b l e ,  t h e  o p t i o n s  appeared  
t o  b e  t o  f i e l d  more REDEYE and gun sys tems ,  f i e l d  a n  advanced 
p r o l i f e r a t i o n  weapon, o r  f i e l d  a f o r e i g n  system,  such  as t h e  
ET-316 o r  ROLAND, th rough  a n  o f f s h o r e  procurement.1 

(U) On 1 8  December 1965, t h e  S e c r e t a r y  o f  Defense approved 
t h e  i n i t i a t i o n  of s t u d i e s  t o  de te rmine  f e a s i b l e  and e f f e c t i v e  
improvements t o  t h e  b a s i c  CHAPARRAL system. These s t u d i e s  were  
t o  b e  based  on c u r r e n t  s t a t e - o f - t h e - a r t  t e c h n i q u e s  o r  minor 
e x t r a p o l a t i o n s  t h e r e f r o m ,  and maximum use  was t o  b e  made o f  
e x i s t i n g  CHAPARRAL hardware.  The l a c k  of a d e q u a t e  RDTE f u n d s ,  
however, p r e s e n t e d  a problem from t h e  v e r y  o u t s e t  o f  t h e  program. 
The CHAPARRAL P r o j e c t  Manager a t  AMC was under  o r d e r s  t o  deve lop ,  
produce,  and f i e l d  t h e  b a s i c  CHAPARRAL system as a matter o f  g r e a t  
urgency. There  was a c o n t i n u i n g  problem w i t h  r e s p e c t  t o  produci-  
b i l i t y  of t h e  GCG, and t h e  Department o f  t h e  Army had c o n s i d e r a b l e  
d i f f i c u l t y  i n  p r o v i d i n g  even minimum f u n d i n g  t o  keep t h e  b a s i c  
program a l i v e .  Although some p r o d u c t  improvement s t u d i e s  and 
e x p l o r a t o r y  development e f f o r t  were  begun i n  FY 1966-67, t h e  
b a s i c  program n e c e s s a r i l y  r e c e i v e d  t h e  h i g h e s t  f u n d i n g  p r i o r i t y .  
The e s t i m a t e d  RDTE f u n d s  r e q u i r e d  t o  m e e t  a l l  o b j e c t i v e s  o f  t h e  
i n i t i a l  P roduc t  Improvement Program (PIP) t o t a l e d  $58.9 m i l l i o n  
f o r  t h e  FY 1968-72 p e r i o d . 2  

(U) A s  s t a t e d  earl ier  i n  t h i s  s t u d y ,  t h e  b a s i c  CHAPARRAL m e t  
a l l  e s s e n t i a l  r e q u i r e m e n t s  o f  t h e  QMR and t h e  c r i t e r i a  f o r  t y p e  
c l a s s i f i c a t i o n  e x c e p t  i n  t h e  areas of  sys tem e f f e c t i v e n e s s  and 
i n n e r  boundary. The Chief o f  Research & Development, i n  November 

'(1) CDC Study M-6098, Aug 65,  s u b j :  TAMIRAD, Vol. I ,  pp. 
E-9, E-V-2, E-V-3, E-V-5, E-V-7. RSIC. (2) Also see MICOM Rept ,  
Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66. RHA Bx 14-7. 

(1) CHAP PMzP, J u l  67. HDF. (2) MICOM Rept , Fwd Area AD 
Sys (CHAP) IPR, 29-30 Aug 66. RHA Bx 14-7. 



1970, approved waivers  f o r  t h e s e  requirements  and type  c l a s s i f i e d  
t h e  system a s  Standard A, w i th  t h e  understanding t h a t  e x i s t i n g  
d e f i c i e n c i e s  would be addressed i n  an expedi ted product improvement 
program. Although t h e  system e f f e c t i v e n e s s  and inne r  boundary 
c a p a b i l i t i e s  were of prime importance, i t  was impera t ive  t h a t  o t h e r  
improvements a l s o  be made. The b a s i c  CHAPARRAL had been designed 
us ing  a  maximum of a v a i l a b l e  inventory hardware. Many of t hese  
i tems (such a s  t h e  m i l i t a r y  s tandard  engine,  a i r  compressor, and 
vacuum tubes f o r  t h e  m i s s i l e )  were a l r eady  becoming o b s o l e t e  and 
going out  of product ion  when the  weapon system reached the  f i e l d .  
Other major i tems (such a s  t h e  fuzelwarhead combination, guidance 
u n i t ,  and rocke t  motor) were no longer  a b r e a s t  of t h e  s t a t e  of t h e  
a r t  and needed t o  be improved t o  meet e x i s t i n g  and f u t u r e  requi re -  
ments. These improvements took on added importance i n  l i g h t  of 
t h e  extended s e r v i c e  l i f e  of t h e  CHAPARRAL, which was expected t o  
be 12-15 yea r s  ( i n t o  the.mid-1980's) i n s t e a d  of 5-8 years .  3  

(U) A s  of January 1975, some 4 yea r s  a f t e r  type  c l a s s i f i c a t i o n  
of t h e  b a s i c  m i s s i l e  system, major component improvements had been 
made, bu t  none of them had been approved f o r  product ion and r e t ro -  
f i t .  A b r i e f  summary of t h e  product improvements fol lows.  

System S tud ie s  

(U) I n  Apr i l  1966, MICOM awarded t h e  Stanford Research 
I n s t i t u t e  a  $356,940 c o n t r a c t  (DA-01-021-AMC-14822) f o r  suppor t ing  
r e sea rch  and t a c t i c a l  system s t u d i e s .  This  was fol lowed,  i n  
September 1966, by t h e  award of a  $443,878 c o n t r a c t  (DA-AH01-67-C- 
0217) t o  t h e  Aeronutronic Div is ion  of Philco-Ford f o r  a  CHAPARRAL 
improvement s tudy  . Others  conducting component s t u d i e s  and 
explora tory  development were t h e  MICOM Propulsion Laboratory 
( rocket  motor p r o p e l l a n t ) ;  Naval Weapons Center ( m i s s i l e  component 
technology); Harry Diamond Labora tor ies  and P ica t inny  Arsenal ( fuze  
and warhead); B a l l i s t i c  Research Labora to r i e s  ( l e t h a l i t y ) ;  and Army 
E l e c t r o n i c s  Command (IFF equipment). 5  

3 A M ~ ~ ~ ~  8465, Mtg No. 6-71, & i n c l s  t h e r e t o  [ r e :  CHAP PV IPR, 
J u l  701. RSIC. 

4~~~~~ Contr L i s t i n g ,  1 J u l  72. HDF. 

5~~~~~ Rept,  Fwd Area AD Sys (CHAP) IPR, 29-30 Aug 66. RHA 
BX 14-7. 



Smokeless Rocket Motor 

(U) The development of a  new rocke t  motor was necessary  t o  
e l i m i n a t e  t h e  smoke problem and t o  reduce  system r e a c t i o n  t ime f o r  
a  forward hemisphere c a p a b i l i t y .  The MICOM Propuls ion  Laboratory 
conducted an i n t e n s i v e  i n v e s t i g a t i o n  of t h e  smoke c h a r a c t e r i s t i c s  
of p r o p e l l a n t s  of i n t e r e s t  t o  t h e  CHAPARRAL. A g r e a t  d e a l  of t h e  
smoke common t o  t h e  b a s i c  r o c k e t  motor was caused by t h e  aluminum 
c o n s t i t u e n t s  which were p laced  i n  t h e  p r o p e l l a n t  t o  o b t a i n  t h e  
r equ i r ed  motor impulse. S ince  any o v e r a l l  r educ t ion  i n  motor 
performance would be  unacceptable ,  a  new p r o p e l l a n t  o r  new 
approach had t o  be  t r i e d .  The i n v e s t i g a t i o n s  included CHAPARRAL- 
supported work i n  1966-67 and subsequent in-house suppor t i ng  
r e sea rch  work i n  conjunc t ion  w i t h  t h e  Rohm & Haas Company. The 
s t u d i e s  i nd i ca t ed  t h a t  p r o p e l l a n t s  con ta in ing  ammonium p e r c h l o r a t e  
formed c o n t r a i l s  (smoke) which were no t  p r e sen t  w i t h  pure  double 
base  p rope l l an t s .  The e l imina t ion  of aluminum from a composite 
p r o p e l l a n t  reduced t h e  i n i t i a l  primary smoke ( p a r t i c l e  m a t t e r ) ,  
bu t  secondary smoke occurred.  It t h e r e f o r e  appeared t h a t  double 
base  p r o p e l l a n t s  had t h e  b e s t  q u a l i t i e s  f o r  CHAPARRAL use.  

(U) I n  mid-1971, t h e  Department of t h e  Army approved a  
program t o  demonstrate a  modified rocke t  motor t h a t  would e l i m -  
i n a t e  t h e  primary smoke. The Naval Weapons Center poured f o u r  
smokeless rocke t  motors f o r  b a l l i s t i c  f l i g h t  tests i n  September 
and October 1971. Two of t h e s e  were conducted under ambient h o t  ' 

and dry  conditions-one a t  China Lake, C a l i f o r n i a ,  and one a t  
WSMR. The o t h e r  two tests were conducted under h igh  humidity 
c o n d i t i o n s  a t  Egl in  A i r  Force Base. A l l  of  t h e  rocke t  motors 
exh ib i t ed  a  smokeless performance except one f i r e d  under e a r l y  
morning fog cond i t i ons  a t  Egl in .  

(U) La te  i n  1974, t h e  Propuls ion D i r e c t o r a t e  of t h e  M i s s i l e  
Research, Development, & Engineering Laboratory s t a t i c  t e s t e d  
f o u r  CHAPARRAL-size rocke t  motors t o  determine performance under 
environmental  condi t ion ing .  A l l  of t h e s e  were s u c c e s s f u l  except  
one which experienced a  burn-through a t  -65OF. The smokeless 
rocke t  motor was expected t o  provide  increased  impulse and 
e l i m i n a t e  a l l  of t h e  primary smoke and about  90 pe rcen t  of t h e  
secondary smoke. 

(U) Pending approval  of t h e  engineer ing  development and 
product ion programs, f u t u r e  e f f o r t  on t h e  smokeless motor would 

(1) B i d .  (2)  L t r ,  Chf , CHAP SIMO, t o  CG, AMC, 1 3  Apr 71, 
sub j :  CHAP Smokeless Rkt M t r  Dmstn. HDF. 



b e  conf ined  t o  f u r t h e r  e x p l o r a t o r y  development work. 7  

T a r g e t  A c q u i s i t i o n  Aid 

(U) A T a r g e t  A c q u i s i t i o n  Aid (TAA) was needed t o  improve t h e  
gunner ' s  a b i l i t y  t o  d e t e c t  and a c q u i r e  t a r g e t s ,  p a r t i c u l a r l y  a t  
n i g h t  and under  c o n d i t i o n s  o f  reduced v i s i b i l i t y ,  t h e r e b y  i n c r e a s -  
i n g  t h e  c a p a b i l i t y  o f  t h e  improved CHAPARRAL missile t o  engage 
t a r g e t s  w i t h i n  t h e  s y s t e m ' s  forward hemispher ic  engagement 
envelope.  A proposed program f o r  p r o v i s i o n  o f  such  a d e v i c e  was 
forwarded t o  DA i n  August 1971. F i f t e e n  months la ter ,  on 2 1  
November 1972, M I C O M  awarded Philco-Ford a c o n t r a c t  (DA-AH01-73- 
C-0193) f o r  a p r o t o t y p e  development e f f o r t .  The v a l u e  o f  t h e  
c o n t r a c t  as of November 1974 was $5,046 ,280.8 

(U) L i k e  t h e  smokeless  r o c k e t  motor,  t h e  TAA was y e t  t o  b e  
approved f o r  e n g i n e e r i n g  development. Funds f o r  development o f  
t h e  d e v i c e  were d e l e t e d  from t h e  FY 1975 budget .  9  

IFF Equipment 

(U) The p r o d u c t  improvement p l a n  c a l l e d  f o r  t h e  i n s t a l l a t i o n  
o f  a l i g h t w e i g h t  IFF system on t h e  f i r e  u n i t  t o  p r o v i d e  t h e  gunner 
w i t h  a means of p o s i t i v e  t a r g e t  i d e n t i f i c a t i o n .  Although t h e  
Forward Area A l e r t i n g  Radar would have a n  IFF system of g r e a t e r  
c a p a c i t y ,  i t  was deemed a d v i s a b l e  f o r  e a c h  f i r e  u n i t  t o  have i t s  
own IFF equipment t o  overcome the p o s s i b i l i t y  o f  m i s i n t e r p r e t a t i o n  
of m u l t i p l e  t a r g e t  i n f o r m a t i o n  from t h e  FAAR, t o  a l l o w  t h e  f i r e  
u n i t  t o  o p e r a t e  i n d e p e n d e n t l y  from t h e  FAAR, and t o  a i d  i n  t h e  
i d e n t i f i c a t i o n  p r o c e s s  f o r  t h e  gunner i n  t h e  c a s e  o f  incoming 
t a r g e t s  and d u r i n g  p e r i o d s  o f  minimum l i g h t .  I n  a d d i t i o n ,  t h e  IFF 
would permi t  i d e n t i f i c a t i o n  a t  a l l  a s p e c t s ,  a l l e v i a t i n g  t h e  d i f f i -  
c u l t y  i n  v i s u a l l y  i d e n t i f y i n g  t a r g e t s  a t  s u f f i c i e n t  r a n g e s  t o  
a l l o w  optimum u s e  of t h e  missile c a p a b i l i t y .  

(1)  CVADS PM Prog Repts  f o r  J u l  7 1  & Sep 71. RHA Bx 14-8. 
(2) RDTE Program Data S h e e t ,  Fwd Area AD - CHAP, Nov 74. HDF. 
(3 )  Intvw, M. T. Cagle  w Eugene J .  Palm, P r o p u l s i o n  Drte, M s l  RDE 
Lab, 2 1  J a n  75. 

8 ( 1 )  CVADS PM Prog Rept f o r  Aug 71 & Sep 71. RHA Bx 14-8. 
(2)  Also see Table  4 ,  p.  78. 

' ~ t r ,  CHAP/FAAR Div, SSMO, t o  D i s t r ,  1 9  Aug 74, s u b j :  CHAP 
Improvement Program IPR's  - Revised.  HDF. 



(U) Ear ly  i n  t h e  program, t h e  Army E lec t ron ic s  Command in- 
v e s t i g a t e d  an antenna and e l e c t r o n i c s  u n i t  t h a t  could be  r o t a t e d  
wi th  t h e  mount and be turned on by t h e  gunner a t  t h e  l a s t  moment 
be fo re  f i r i n g  t o  be  s u r e  t h a t  he  w a s  po in t ing  a t  t h e  r i g h t  t a r g e t .  
However, i t  was l a t e r  decided t o  use  a modified ve r s ion  of t h e  
l i gh twe igh t  IFF system being developed under t h e  STINGER p r o j e c t .  
I n  1974, t h i s  IFF system, wi th  minor mod i f i ca t ions ,  w a s  t e s t e d  a s  
p a r t  of t h e  CHAPARRAL TAA pro to type  program. These t e s t s  proved 
t h e  f e a s i b i l i t y  of  adapt ing  t h e  STINGER IFF equipment f o r  u se  i n  
t h e  improved CHAPARRAL system. Subjec t  t o  t h e  r e l e a s e  of FY 1975 
RDTE funds ,  a c o n t r a c t  w a s  t o  be awarded f o r  des ign  and develop- 
ment of t h e  CHAPARRAL IFF equipment, making m a x i m u m  use  of  STINGER 
hardware and development and t e s t  da t a .  1 0  

Optimized F u z e / ~ a r h e a d  Combination 

(U) The XM-817 d i r e c t i o n a l  doppler (DIDO) fuze  and t h e  XM-250 
b l a s t  f ragmentat ion (BF) warhead developed f o r  t h e  improved 
CHAPARRAL m i s s i l e  were d e r i v a t i v e s  of t h e  IfAULER program. I n i t i a l  
s t u d i e s ,  i n  f a c t ,  were conducted w i t h  MAULER funds.  The Mark 322 
Mod 0 fuze  and continuous rod warhead used i n  t h e  b a s i c  CHAPARRAL 
m i s s i l e  were optimized f o r  t h e  t a i l - chase  mode. The forward 
engagement a spec t  imposed a d d i t i o n a l  te rmina l  i n t e r c e p t  geometr ies ,  
hence more s t r i n g e n t  requirements  on t h e  fuze  and warhead. 

(U) Ear ly  s t u d i e s  i n d i c a t e d  t h a t  a combination of t h e  D I D O  
fuze  and BF warhead would n o t  only i n c r e a s e  system e f f e c t i v e n e s s ,  
bu t  a l s o  improve r e l i a b i l i t y  and l e t h a l i t y  and reduce s u s c e p t i b i l -  
i t y  of t h e  m i s s i l e  t o  e l e c t r o n i c  countermeasures. Data provided 
by t h e  Army Mate r i e l  Systems Analysis  Agency, i n  e a r l y  1970, 
i nd ica t ed  t h a t  t h e  BF warhead w a s  1 .5 t o  2.0 t imes more e f f e c t i v e  
than t h e  continuous rod warhead, and t h a t  t h e  DIDO fuze/BF warhead 
combination would provide a system e f f e c t i v e n e s s  of .56. 

(U) The Department of t h e  Army approved a product improvement 
program f o r  t h e  proposed fuze/warhead combination on 24 June 1970. 
Engineering development was s u c c e s s f u l l y  completed wi th  a s e r i e s  
of f l i g h t  t e s t s  conducted i n  conjunct ion  w i t h  t h e  improved AN/DAW-1 
guidance s e c t i o n  dur ing  1974. The XM-817 f u z e  and XM-250 warhead 
were c l a s s i f i e d  a s  Standard A on 22 November 1974; however, they 

''(1) MICOM Rept,  E'wd Area AD Sys (CHAP) IPR, 29-30 Aug 66. 
RHA Bx 14-7. (2) RDTE Program Data Shee t ,  Fwd Area AD - CHAP, 
NOV 74. HDF. 



s t i l l  had n o t  been approved f o r  p roduct ion  and r e t r o f i t  a s  of 
January 1975. l1 

Guidance Sec t ion  Improvement 

(U) The guidance s e c t i o n  phase of t h e  product improvement 
program was d i r e c t e d  toward t h e  development of an improved seeker  
t o  provide t h e  CHAPARRAL a f u l l  head-on d e t e c t i o n  c a p a b i l i t y ,  t o  
reduce t h e  dead zone of t h e  system, and t o  reduce s u s c e p t i b i l i t y  
t o  modulated i n f r a r e d  countermeasures.  The i n i t i a l  program 
proposa l ,  submit ted t o  DCSLOG on 29 June 1970, c a l l e d  f o r  a  s o l i d  
s t a t e  ( t u b e l e s s )  guidance package t o  improve p r o d u c i b i l i t y ,  reli- 
a b i l i t y ,  and m a i n t a i n a b i l i t y .  A t  t h e  behes t  of DCSLOG, M I C O M  
prepared a  modified proposa l  c a l l i n g  f o r  an  a l l - a s p e c t s  (forward 
hemisphere) c a p a b i l i t y  i n  conjunc t ion  w i t h  s o l i d  s t a t e  guidance. 

(U) I n  December 1970, MICOM and t h e  CVADS P r o j e c t  Manager 
eva lua ted  two proposa ls  f o r  such a  program. One of t h e s e  was t h e  
MOD IA* guidance s e c t i o n  designed by t h e  Aeronutronic Div is ion  of 
Philco-Ford. The o t h e r  was a  CHAPARRAL ve r s ion  of t h e  Navy's 
AIM-9L missile, which was proposed i n  a  30-day Navy s tudy  of an 
improved c a p a b i l i t y  f o r  t h e  SIDEWINDER and CHAPARRAL systems. 
Philco-Ford's AN/DAW-1 p roposa l  was determined t o  be  a  more cos t -  
e f f e c t i v e  and t ime ly  improvement f o r  Army requirements .  

(U) The proposed product improvement p l an ,  submit ted t o  DCSLOG 
i n  February 1971, c a l l e d  f o r  t h e  e a r l y  completion of AN/DAW-1 de- 
velopment and f o r  i t s  i n i t i a l  procurement by r e t r o f i t  of  tube  
v e r s i o n  missiles, w i th  follow-on new procurement upon completion 
of development. Pending f i n a l  approva l  of t h e  program, DA, i n  
A p r i l  1971, au thor ized  $400,000 i n  PEMA funds f o r  i n t e r i m  
con t inua t ion  of t h e  AN/DAW-1 e f f o r t .  This  was fol lowed,  i n  J u l y  
1971, by t h e  r e l e a s e  of  $1.2 m i l l i o n  f o r  con t inua t ion  of t e s t i n g .  12 

During t r a c k i n g  tests,  t h e  AN/DAW-1 seeker  s u c c e s s f u l l y  
demonstrated a  t a r g e t  a c q u i s i t i o n  c a p a b i l i t y  i n  t h e  forward 
hemisphere a t  a  range of 4  t o  6  k i lometers .  This  c a p a b i l i t y  was 

* 
L a t e r  r edes igna t ed  and h e r e a f t e r  r e f e r r e d  t o  a s  t h e  AN/DAW-1. 

11(1) CHAP PM2P, J u l  67. HDF. (2) L t r ,  Chi, CMO, t o  CG, AMC 
26 Feb 70, sub j :  CHAP Fuze/Whd Program. HDF. (3) CVADS PM Prog 
Rept f o r  J u l  70. RHA Bx 14-8. (4) Intvw, M. T. Cagle w Ralph Kay, 
CMO, 22 Jan  75. (5) Also see below, pp. -119-20. 

12(1)  CVADS PM Prog Repts ,  J u l  70 t h r u  May 71. RHA Bx 14-8. 
(2) AIM-9L SIDEWINDER/CHAP 30-Day Study Rept,  NWC, 23 Oct 70. CMO 
F i l e s .  



f u r t h e r  v e r i f i e d  i n  a s e r i e s  of seven pro to type  f l i g h t  t e s t s  con- 
ducted dur ing  t h e  per iod  4 May 1971 t o  10  August 1971. F ive  of 
t h e  seven rounds were completely succes s fu l ,  f ou r  of them s c o r i n g  
con tac t  h i t s  and one achiev ing  a nea r  m i s s  of 5 inches .  One of 
t h e  two unsuccessfu l  t e s t s  r e s u l t e d  from a random component 
f a i l u r e  and t h e  o t h e r  from a seeker  des ign  f a i l u r e . 1 3  

(U) I n  September 1971, MICOM prepared a Limited Product ion - 
Test  (LP-T) c l a s s i f i c a t i o n  a c t i o n  f o r  procurement of 88 AN/DAw-1 
guidance u n i t s .  The Department of t h e  Army f i n a l l y  approved t h e  
AN/DAW-1 program on 3 December 1971; however, DOD wi thhe ld  funds 
u n t i l  June 1972, when t h e  Low A l t i t u d e  Forward Area A i r  Defense 
System (LOFAADS) ~ e s i g n  Concept Paper was s igned.  Meanwhile, 
e f f o r t  a t  t h e  c o n t r a c t o r ' s  p l a n t  was incrementa l ly  funded on a 
month-by-month b a s i s .  l4 I n  June 1972, MICOM awarded Philco-Ford 
a $2,807,698 c o n t r a c t  (DA-AH01-72-C-0466) f o r  88 preproduct ion 
pro to types  of t h e  AN/DAW-1 guidance s e c t i o n .  A y e a r  l a t e r ,  
Philco-Ford rece ived  a $3,310,439 c o n t r a c t  (DA-AHO1-73-C-1050) 
f o r  AN/DAW-1 engineer ing  s e r v i c e s .  The per iod  of  performance was 
June 1972 t o  December 1973 f o r  t h e  former,  and J u l y  1973 t o  
October 1974 f o r  t he  l a t t e r .  1 5  

(b F l i g h t  t e s t s  of t h e  preproduct ion  pro to types  began on 
24 May 1973. By 21  November 1974, a t o t a l  of 53 rounds had been 
f l i g h t  t e s t e d ,  inc luding  4 Engineering Tes t s  (ET), 6 Opera t iona l  
Tes t s  (OT), and 43 Performance Improvement Tes t s  (PIT) by TECOM. 
A few of t h e  m i s s i l e s  were equipped wi th  t h e  improved b l a s t  
f ragmentat ion warhead; t h e  o t h e r s  were te lemet ry  rounds. Eight  of 
t h e  53 t e s t s  were i n v a l i d  f o r  s c o r i n g  purposes because of such 
th ings  a s  m i s f i r e s  and personnel  e r r o r .  Of t h e  45 v a l i d  t e s t s ,  
42 (93 pe rcen t )  were completely s u c c e s s f u l ,  37 of them s c o r i n g  
con tac t  h i t s  and 5 achiev ing  n e a r  misses  which were w i t h i n  l e t h a l  
range of t h e  warhead and which r e s u l t e d  i n  normal fuze  func t ion .  
The remaining t h r e e  v a l i d  t e s t s  f a i l e d  t o  achieve i n t e r c e p t  .16 

- -- 

13sum Table of Improved CHAP F l t  Tes t  Resu l t s ,  21 Nov 74. 
Atchd a s  i n c l  t o  L t r ,  Philco-Ford t o  Cdr, MICOM, 25 Nov 74, sub j :  
Sum Table of Improved CHAP F l t  Test  Resu l t s ,  Contr No. DA-AHO1- 
73-C-1050. HDF. 

14 (1 )  CVADS PM Prog Rept f o r  Sep 71. RHA Bx 14-8. (2) H i s t  
Rept,  CHAP SIMO, FY 72, p .  2. HDF. 

l 5 ~ 1 c 0 ~  Contr L i s t i n g ,  1 Oct 73. HDF. 

16sum Table of Improved CHAP F l t  Tes t  Resu l t s ,  21 Nov 74. 
Atchd a s  i n c l  t o  L t r ,  Philco-Ford t o  Cdr, MICOM, 25 Nov 74, s u b j :  
Sum Table of  Improved CHAP F l t  Tes t  Resu l t s ,  Contr No. DA-AHO1- 
7 3-C-1050. HDF. 



C l a s s i f i c a t i o n  of t h e  Improved XMIM-72C M i s s i l e  

(U) Although PIT t e s t s  were no t  scheduled f o r  completion u n t i l  
December 1974, TECOM issued  a  r i s k  s ta tement ,  on 30 September, in- 
d i c a t i n g  t h a t  t h e  improved m i s s i l e  was a  low r i s k  improvement 
program and represented  a  s i g n i f i c a n t  improvement over t h e  b a s i c  
CHAPARRAL m i s s i l e .  l7 On 20 November 1974, a  product ion  v a l i d a t i o n  
IPR was he ld  a t  MICOM t o  determine t h e  a c c e p t a b i l i t y  of t h e  XMIM- 
72C m i s s i l e  f o r  type  c l a s s i f i c a t i o n  and f u l l - s c a l e  product ion.  
Members of t h e  review team a l l  agreed t h a t  t h e  m i s s i l e  was 
acceptab le  f o r  t h e  mission intended and met r egu la to ry  prerequi-  
s i t e s  f o r  e n t r y  i n t o  t h e  Army inventory.  Accordingly, they 
recommended t h a t  t h e  XMIM-72C m i s s i l e  be  c l a s s i f i e d  Standard A 
a s  a  replacement f o r  t h e  b a s i c  MIM-72A m i s s i l e ,  which would be  
r e c l a s s i f i e d  Standard B. MG Vincent H. E l l i s ,  Commander of MICOM, 
approved t h e  recommended c l a s s i f i c a t i o n  a c t i o n  on 22 November 1974. 

(U) Informally known a s  t h e  CHAPARRAL I, t h e  improved MIM-72C 
m i s s i l e  cons i s t ed  of t h e  AN/DAW-1 guidance s e c t i o n ;  t h e  M817 t a r g e t  
d e t e c t i o n  device  (DIDO f u z e ) ;  t h e  M250 b l a s t  f ragmentat ion warhead; 
t h e  b a s i c  Mark 50 rocke t  motor; t h e  Mark 1 3  S&A device ;  and t h e  
Mark 4/Mark 5 wing assembly. The f i n  assembly from t h e  b a s i c  
MIM-72A m i s s i l e  would be s l i g h t l y  modified t o  improve m i s s i l e  
response. I n  November 1974, f u l l - s c a l e  product ion c o n t r a c t  
admin i s t r a t i on  a c t i o n  was i n i t i a t e d  f o r  a  c o n t r a c t  award by 1 5  
March 1975 f o r  modi f ica t ion  of MIM-72A m i s s i l e s  t o  t h e  MIM-72C 
conf igu ra t ion ,  o r  a  c o n t r a c t  award by 1 June 1975 f o r  new 
product ion  of MIM-72C m i s s i l e s .  1 8  

(U) Although engineer ing  development of s e v e r a l  d e s i r a b l e  
improvements, such a s  t h e  smokeless rocke t  motor,  had no t  been 
funded, t h e  improved MIM-72C m i s s i l e ,  when produced and deployed, 
would e l i m i n a t e  shortcomings i n  system e f f e c t i v e n e s s  and inne r  
boundary, a s  w e l l  a s  provide  t h e  system wi th  a  forward hemisphere 
engagement c a p a b i l i t y .  Despi te  t h e  f a c t  t h a t  expedi ted improve- 
ments i n  t h e  a r e a s  of system e f f e c t i v e n e s s  and inne r  boundary were 
a  cond i t i on  of type  c l a s s i f i c a t i o n  and r e l e a s e  f o r  deployment, 
t h e r e  appeared t o  be no p a r t i c u l a r  ru sh  t o  g e t  them i n t o  t h e  f i e l d  

1 7 ~ ~ ~ ~ ~  S i g n i f i c a n t  Actions Rept f o r  Pd 1-31 Oct 74, p. 2. 
Atchd t o  L t r ,  Cdr, TECOM, t o  Distr, 2 Nov 74, s u b j :  S i g n i f i c a n t  
Actions Rept. HDF. 

" ~ t r ,  Chf, CHAP/FAAR Mgt Ofc (Prov) ,  t o  Distr, 25 Nov 74, 
sub j :  X m t l  of Mins of t h e  PV IPR f o r  t h e  GM, Intcp-Aerial  MIM-72C 
(CHAP), & i n c l s  t he re to :  U. S. Army P o s i t i o n  - PV IPR, GM, Intcp-  
A e r i a l  XMIM-72C, 20 Nov 74, & TCLAS Recmn, 22 Nov 74. HDF. 



once they were developed. A s  of mid-April 1975, t h e  r e t r o f i t  of 
MIM-72A m i s s i l e s  t o  t h e  MIM-72C conf igu ra t ion  had been r u l e d  out  
i n  f avo r  of new product ion of t h e  MIM-72C m i s s i l e ;  however, no 
PEMA funds f o r  t h e  program had been released.19 

Follow-On Product Improvement P lan  

V, 
(p) Meanwhile, t h e  cHAPARRAL/FAAR Management Of f i ce  a t  MICOM 

proceeded t o  c h a r t  p l ans  f o r  a follow-on product  improvement 
program aimed a t  p rovid ing  an  advanced CHAPARRAL t o  cope w i t h  t h e  
t h r e a t  through t h e  mid-1980's. Aside from engineering development 
of t h e  smokeless rocke t  motor, TAA, and IFF system, t h e  proposed 
improvement program of November 1974 included a new guidance 
s e c t i o n  us ing  t h e  r o s e t t e  scan seeker  developed by General Dynamics 
f o r  t h e  STINGER m i s s i l e .  This  new guidance s e c t i o n  would provide 
an  a l l - a spec t  engagement c a p a b i l i t y  w i th  i n f r a r e d  counter- 
countermeasure t o  d e f e a t  t h e  pos tu l a t ed  t h r e a t .  Another t a s k  
involved t h e  development of a method t o  e l i m i n a t e  t h e  canopy g l a r e  
problem. The RDTE c o s t  of t h e  program was es t imated  a t  $64,667,000 
f o r  t h e  FY 1975-79 period.20 Although t h e  proposed improvement 
program was approved, RDTE funds f o r  t h e  FY 1975 e f f o r t  were 
de fe r r ed  pending a DSARC* dec i s ion .  

(U) The f u t u r e  of t h e  advanced CHAPARRAL system was apparent ly  
t i e d  i n  w i t h  t h e  s e l e c t i o n  of an  a l l  weather Shor t  Range A i r  
Defense (SHOW) system t o  defend rear -a rea  p o i n t  t a r g e t s .  The 
Army began t h e  sea rch  f o r  an  advanced a l l  weather SHOW system 
soon a f t e r  t h e  b a s i c  CHAPARRAL reached t h e  f i e l d  i n  November 1969. 
Aside from an  improved v e r s i o n  of t h e  CHAPARRAL, proposed by 
Philco-Ford, t h e  contenders  included t h r e e  a l r eady  developed. 
f o r e i g n  systems: t h e  French-German ROLAND 11, t h e  B r i t i s h  RAPIER, 
and t h e  French CROTALE. Following eva lua t ion  t e s t s  of t h e  candi- 
d a t e s ,  t h e  Army s e l e c t e d  t h e  ROLAND I1 f o r  t h e  SHORAD r o l e ,  and 
awarded a $108,394,160 engineer ing  and development c o n t r a c t  t o  t h e  
Hughes Aircraft-Boeing Company team on 9 January 1975. These 
c o n t r a c t o r s ,  who had ar ranged  f o r  a l i c e n s e  t o  b u i l d  and market 
t h e  ROLAND i n  t h e  United S t a t e s ,  would e s s e n t i a l l y  s p l i t  t h e  work, 
w i t h  Hughes A i r c r a f t  s e rv ing  a s  t h e  prime con t r ac to r .  

(U) The ROLAND I1 being produced f o r  t h e  French and German 
armies bore a s t r i k i n g  resemblance t o  t h e  MAULER a l l  weather 

- - * 
Defense Systems Acquis i t ion  Review Council 

19~ntvw, M. T. Cagle w Ralph Kay, CMO, 14 Apr 75. 

2 0 ~ ~ ~ ~  Program Data Shee t ,  Fwd Area AD - CHAP, Nov 74. HDF. 



forward area a i r  d e f e n s e  sys tem,  which w a s  c a n c e l l e d  i n  November 
1965 a f t e r  a n  RDTE e x p e n d i t u r e  of some $200 m i l l i o n . *  It c o n s i s t e d  
e s s e n t i a l l y  of a c q u i s i t i o n  and t r a c k i n g  r a d a r s ,  IFF equipment,  a 
f i r e  c o n t r o l  u n i t ,  and c o n v e n t i o n a l  guided m i s s i l e s  mounted on a 
t r a c k e d  v e h i c l e .  The U. S. v e r s i o n  o f  t h e  ROLAND 11, however, 
would b e  mounted on t h e  GOER v e h i c l e .  The p l a n  was t o  dep loy  t h e  
ROLAND I1 SHORAD system w i t h  t r o o p s  i n  c e n t r a l  Europe t o  defend 
r e a r - a r e a ,  h igh-value  t a r g e t s ,  such as a i r  f i e l d s ,  d e p o t s ,  p o r t s ,  
t r o o p  encampments, and o t h e r  suppor t  and combat f a c i l i t i e s .  A 
DSARC d e c i s i o n  on i t s  ass ignment  t o  Army d i v i s i o n s  was y e t  t o  b e  
made. 2 1 

(U) The DSARC d e c i s i o n  cou ld  have a profound impact on b o t h  
t h e  u s e  of t h e  CHAPARRAL weapon system and t h e  m o b i l i t y  r e q u i r e -  
ments o f  t h e  SHORAD system. I f  t h e  ROLAND'S m i s s i o n  were 
r e s t r i c t e d  t o  t h e  d e f e n s e  of rear-area p o i n t  t a r g e t s ,  i t s  m o b i l i t y  
cou ld  b e  reduced and t h e  CHAPARRAL system would c o n t i n u e  t o  defend 
t h e  d i v i s i o n  a r e a  o r  forward combat zone.  On t h e  o t h e r  hand, 
expans ion  of t h e  ROLAND'S a i r  d e f e n s e  m i s s i o n  t o  i n c l u d e  t h e  
d i v i s i o n  area would a l l o w  CHAPARRAL u n i t s  t o  b e  phased i n t o  t h e  
Army r e s e r v e s .  But whatever  t h e  d e c i s i o n ,  t h e  cHAPARRAL/VULCAN, 
t o g e t h e r  w i t h  t h e  s h o u l d e r - f i r e d  REDEYE and s e l f - p r o p e l l e d  HAWK 
systems,  would c o n t i n u e  t o  f i l l  t h e  gap i n  forward a r e a  a i r  
d e f e n s e  u n t i l  t h e  new g e n e r a t i o n  o f  weapons became a v a i l a b l e .  

22 

* 
Members of t h e  North A t l a n t i c  T r e a t y  O r g a n i z a t i o n  c l o s e l y  fo l lowed  
t h e  MAULER development program and i n t e n d e d  t o  buy t h e  weapon 
sys tem t o  c o u n t e r  t h e  forward a r e a  low a l t i t u d e  a i r  t h r e a t  i n  t h e  
l a t e  1960 ' s .  When t h e  program was c a n c e l l e d ,  F rance  and Germany 
developed a "Mauler" o f  t h e i r  own and o f f e r e d  i t ,  i n  1970,  as a 
s u c c e s s o r  t o  t h e  b a s i c  cHAPARRAL/VULCAN w i t h  which t h e  U. S. Army 
was t h e n  b e i n g  equipped. (1) Mary T. Cagle ,  History of the MAULER 
Weapon System (MICOM, 1 9  Dec 6 8 ) ,  pp. 85 ,  92-96. (2 )  Government 
Executive Magazine, Oct 70,  pp. 15-16. 

21(1) The HuntsviZZe Times, 1 9  Aug 74,  1 0  J a n  75,  & 1 2  J a n  75. 
(2 )  Government Executive Magazine, Oct 70, pp. 15-16. 

2 2 ~ n t v w ,  M. T. Cagle w Ralph Kay, 6 Jun 75. 



The ROLAND I1 Air Defense System - 72,100 lbs. 



A r t i s t ' s  Conception of the SHORAD (ROLAND 11) System Mounted on the GOER Vehicle  - 43,000 l b s .  



CHAPTER V I I  

(U) COST SUMMARY 

(U) Throughout i t s  10-year h i s t o r y ,  t h e  CHAPARRAL program was 
plagued by a v a r i e t y  of admin i s t r a t i ve ,  f i n a n c i a l ,  and t e c h n i c a l  
problems. A s  expla ined  i n  t h e  chap te r  dea l ing  wi th  p r o j e c t  
management, p rosecut ion  of t h e  program a t  MICOM was hampered by 
a fragmented management s t r u c t u r e ,  s e r i o u s  manpower d e f i c i e n c i e s ,  
piecemeal funding, and a l a c k  of t imely  guidance from h ighe r  
echelons.  These impediments, t oge the r  wi th  t e c h n i c a l  problems 
and t h e  redes ign  e f f o r t  r e s u l t i n g  from changes i n  m i l i t a r y  
requirements ,  l e d  t o  a 22-month s l i p p a g e  i n  t h e  deployment 
schedule and an  enormous i n c r e a s e  i n  t o t a l  program c o s t .  

(U) The a c t u a l  RDTE/PEMA investment t o t a l e d  $369,938,000 f o r  
t h e  1965-74 per iod ,  compared t o  t h e  o r i g i n a l  e s t ima te  of 
$95,401,000 f o r  t h e  1965-69 per iod .  A l a r g e  p a r t  of t h i s  i nc rease  
was a t t r i b u t e d  t o  changes i n  m i l i t a r y  requirements ,  t h e  c o s t  of 
which was no t  included i n  t h e  i n i t i a l  es t imate .  

(U) During t h e  1965-74 pe r iod ,  t h e  Army inves t ed  $62,481,000 
i n  development of t h e  b a s i c  weapon system and product improvements 
t h e r e t o ,  an inc rease  of 257 percent  over t h e  o r i g i n a l  c o s t  e s t i m a t e  
of $17.5 m i l l i o n  f o r  t h e  1965-67 per iod .  An a d d i t i o n a l  $64,667,000 
would be needed t o  complete t h e  follow-on improvements planned f o r  
t h e  1975-79 period.  I f  approved, t h i s  would b r i n g  t h e  t o t a l  RDTE 
cos t  t o  $127,148,000. 

(U) The a c t u a l  PEMA investment t o t a l e d  $307,457,000 f o r  t h e  
1966-74 pe r iod ,  compared t o  t h e  o r i g i n a l  e s t ima te  of $77,901,000. 

(U) Program c o s t s  by appropr i a t ion  and f i s c a l  year  a r e  
depic ted  i n  Table 9. 



TABLE 9- (U) CHAPARRAL C o s t  Summary 
(In M i l l i o n s  o f  $) 

* ** 
ORIGINAL ESTIMATE ACTUAL 

RDTE - PEMA TOTAL RDTE - PEMA - TOTAL 

* 
See T a b l e  1, p. 1 7 .  ** 
See T a b l e  3, p. 7 7 ,  & T a b l e  6, p. 80. 
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CHAPTER V I I I  

($) O R I G I N  AND OBJECTIVES OF THE FAAR PROGRAM (U) 

Background 

(U) The need f o r  a  l i gh twe igh t ,  s h o r t  range,  low a l t i t u d e  
a c q u i s i t i o n  r ada r  evolved from t h e  i n a b i l i t y  of e x i s t i n g  r a d a r  
systems t o  d e t e c t  h i  h  s eed t a r g e t s  a t  very low a l t i t u d e s  i n  R; heavy ground c l u t t e r  environments. Fu r the r ,  a  means of providing 
a l e r t  warning o the r  than  by ground observer  teams was needed t o  
i nc rease  t h e  e f f e c t i v e n e s s  of t h e  CHAPAREUL/WLCAN and REDNE 
a i r  defense  weapons.** One of t h e  main l i m i t i n g  f a c t o r s  i n  
e f f e c t i v e  ope ra t ion  of t h e  CHAPARRAL/VULCAN systems was t h e  
c a p a b i l i t y  of f i r e  u n i t  personnel  t o  d e t e c t  and i d e n t i f y  incoming 
t a r g e t s  by v i s u a l  means. The employment of a  search  r a d a r  a t  
t h e  p la toon  o r  b a t t e r y  l e v e l  would e a s e  t h e  burden of t h e  observer  
and mount ope ra to r ,  e s p e c i a l l y  i f  t h e  r ada r  output  could i n d i c a t e  
t h e  launcher  po in t ing  d i r e c t i o n  which would y i e l d  t h e  h ighes t  
p r o b a b i l i t y  of acqu i r ing  t h e  t a r g e t  a t  t h e  e a r l i e s t  t i m e  p r i o r  t o  
fly-over.  Once t h e  ope ra to r  de t ec t ed  an  a i r c r a f t ,  he  had t o  
dec ide  quick ly  and a c c u r a t e l y  when and a t  what t a r g e t  t o  f i r e  t h e  
m i s s i l e .  There was t h e  p o s s i b i l i t y  t h a t  a  h o s t i l e  a i r c r a f t  might 
no t  b e  i d e n t i f i e d  a s  such u n t i l  e i t h e r  t h e  launcher  o r  some near- 
by t a r g e t  was taken  under f i r e .  Hence, without  a  p o s i t i v e  means 
of t a r g e t  i d e n t i f i c a t i o n ,  t h e  va lue  of t h e  system would b e  
s e r i o u s l y  degraded. l 

(U) The requirement f o r  a  forward a r e a  sea rch  o r  e a r l y  
warning r ada r  and a  p o s i t i v e  means of t a r g e t  i d e n t i f i c a t i o n  was 
e s t a b l i s h e d  i n  Option 4  of t h e  ACSFOR s tudy  da ted  30 September 
1964. This  s tudy ,  approved by t h e  Sec re t a ry  of Defense on 17 
November 1964, s p e c i f i e d  t h a t  "each CHAPARRAL f i r i n g  platoon w i l l  

- - - - - -- - * 
Radar c l u t t e r  is  def ined  a s  unwanted s i g n a l s ,  echoes, o r  images 
on t h e  f a c e  of t h e  d i s p l a y  tube  which i n t e r f e r e  wi th  observa t ion  
of d e s i r e d  s i g n a l s .  ** 
These weapons were s e l e c t e d  t o  f i l l  t h e  gap l e f t  by c a n c e l l a t i o n  
of t h e  se l f -propel led  MAULER weapon system which contained bo th  
t r ack ing  and a c q u i s i t i o n  r a d a r s  and IFF equipment. 

'MCOM Rept, Prel im Tech Dev Plan - CHAP LA AD Sys, 14  Jan  
65, p. 1-7. RSIC. 



be  equipped wi th  a continuous wave a c q u i s i t i o n  r ada r  and IFF f o r  
e a r l y  warning and i d e n t i f i c a t i o n .  "' 

Selec t ion  of t h e  R&D Contractor  

(U) Ear ly  i n  1965, M I C O M  i n i t i a t e d  a program aimed a t  pro- 
v i d i n g  a s u i t a b l e  e a r l y  warning.and i d e n t i f i c a t i o n  system w i t h i n  
t h e  same timeframe a s  t h e  i n t e r i m  CHAPARRAL; i . e . ,  i n i t i a l  opera- 
t i o n a l  c a p a b i l i t y  by January 1968. As  o r i g i n a l l y  planned, t h e  
Forward Area Acquis i t ion  ~ a d a r *  was t o  be  an off- the-shelf  i tem. 
To determine i f  an  e x i s t i n g  system could be  adapted,  MICOM con- 
ducted a survey of Army, Navy, and A i r  Force r a d a r s ,  a s  w e l l  a s  
va r ious  commercial and f o r e i g n  r a d a r  equipment. None of t h e  
r a d a r s  surveyed was found t o  be  t e c h n i c a l l y  s u i t a b l e  f o r  t h e  FAAR 
a p p l i c a t i o n  wi thout  major redes ign .  Owing t o  t h e  n e c e s s i t y  t o  
f i e l d  t h e  FAAR i n  a timeframe compatible w i th  t h e  i n t e r i m  
CHAPARRAL/gun a i r  defense  system, t h e  development approach 
considered t h e  most f e a s i b l e  was t o  s e l e c t  a r ada r  system o r  
r a d a r  components t h a t  would r e q u i r e  minimum modif ica t ions .  

(U) The i n i t i a l  t e c h n i c a l  requirements  were based on s e v e r a l  
proposed concepts and d i scuss ions  wi th  v a r i o u s  government 
l a b o r a t o r i e s ,  c o n t r a c t o r s ,  and t h e  use r  agency, t h e  Combat 
Developments Command (CDC). The genera l  concept t h a t  met t h e s e  
requirements was a convent ional  pu l se  doppler  a c q u i s i t i o n  r a d a r .  
The concept was n e c e s s a r i l y  a conserva t ive  one because of t h e  
s h o r t  development time allowed. Therefore ,  s o p h i s t i c a t e d  and 
h igh ly  complex techniques  r e q u i r i n g  ex tens ive  engineer ing  des ign  
and a n a l y s i s  were not  considered.  

(U) Ex i s t i ng  r ada r s  were i n v e s t i g a t e d  t o  determine t h e  
modi f ica t ions  r equ i r ed  and t h e  c a p a b i l i t i e s  of t h e  system f o l -  
lowing modi f ica t ion .  The systems i n i t i a l l y  considered a s  t h e  

- -- - * 
La te r  redes igna ted  and h e r e a f t e r  r e f e r r e d  t o  a s  t h e  Forward Area 
Ale r t i ng  Radar (FAAR) . 

'(1) ACSFOR Rept,  30 Sep 64, subj  : Program f o r  AD - Fld  Army. 
Cited and summarized i n  CDC Study M-6098, Aug 65, sub j :  TAMIRAD, 
Vol. I. RSIC. (2)  SECDEF Decision/Guidance 2-4-048, 17  Nov 64, 
subj  : Fwd Area AD Wpns. CMO F i l e s .  (3) Also see above, pp. 10, 12 .  

'MICOM Rept,  Prel im Tech Dev Plan  - CHAP LA AD Sys, 14 Jan  65,  
p. 1-7. RSIC. 

4(1) IADS PM Rept, Aug 65, sub j :  Prog Rept on Fwd Area AD, 
p. D-2. CMO F i l e s .  (2)  H i s t  Rept,  CMO, FY 69, p. 5. HDF. 



l e ad ing  contenders  were t h e  VIGILANTE a c q u i s i t i o n  r a d a r  developed 
by t h e  Sperry-Utah Corporat ion,  t h e  MAULER a c q u i s i t i o n  r a d a r  
developed by t h e  Raytheon Manufacturing Corporation, and t h e  TPQ- 
12 radar  being developed by Sanders Assoc ia tes .  The Army M i s s i l e  
Command received u n s o l i c i t e d  proposa ls  from t h e s e  t h r e e  con t r ac to r s  
and from s e v e r a l  o t h e r  companies. These proposa ls ,  however, were 
n o t  responsive t o  t h e  a c t u a l  requirements ,  and t h e  Command decided 
t o  a l low competi t ive b idding  f o r  t h e  FAAR system.5 

( I n  l a t e  September 1965, MICOM i ssued  Technical  Require- 
ments 850 (TR-850) t o  i ndus t ry  i n  a  formal  r eques t  f o r  quota t ion .  
The FAAR w a s  t o  c o n s i s t  of a l i gh twe igh t ,  h igh ly  mobile,  very  low 
a l t i t u d e  a i r c r a f t  d e t e c t i o n  device,  a r a d i o  frequency (RF) d a t a  
l i n k ,  Mark X I 1  IFF equipment (GFE), primary power supply,  and a  
v e h i c l e  (GFE). Among s i g n i f i c a n t  performance and o p e r a t i o n a l  
requirements  were t h e s e  : 

P r o b a b i l i t y  of Detect ion:  0.9 aga ins t  a  0.2 square  meter  
nonf luc tua t ing  t a r g e t ,  a t  a range of 1 0  k i lometers  r equ i r ed  (20 
k i lometers  d e s i r e d ) .  

A l t i t ude :  Coverage a t  45' up t o  a minimum a l t i t u d e  of 3  
k i lometers  r equ i r ed ;  coverage up t o  60' des i r ed .  

Target  Veloc i ty :  50 t o  400 meters  per  second. 

C l u t t e r  Requirement: C l u t t e r  r e f l e c t i o n  c o e f f i c i e n t  -10 
d e c i b e l s  (db) . 

IFF: The radar  w a s  t o  be  compatible wi th  Mark X I 1  IFF - 
equipment and t h e  AIMS* program. 

Weight: Maximum weight of t h e  r ada r  (antenna u n i t ,  t r ansmi t /  
r ece ive  u n i t ,  and d i s p l a y  u n i t )  n o t  t o  exceed 500 l b s .  T o t a l  

*Air - T r a f f i c  Control  Radar Beacon IFF Mark X I 1  System. The purpose 
of  t h e  AIMS program w a s  t o  providF secu re  i d e n t i f i c a t i o n  and a l t i -  
tude  of f r i e n d l y  a e r i a l  t r a f f i c  t o  a i r  defense  and a i r  t r a f f i c  
c o n t r o l  sources.  It was der ived  from t h e  Mark X m i l i t a r y  IFF 
e l e c t r o n i c  beacon system o r i g i n a l l y  developed dur ing  World War I1 
as t h e  Mark V IFF system. CDC Study M-6098, Aug 65, s u b j :  TAMIRAD, 
Vol. 11, p. E-IX-1. RSIC. 

5(1) a i d .  (2) I n t w ,  M. T. Cagle w Charles  H. Kirchner ,  CMO, 
6  Feb 75. (3) CHAP Monthly Highl ight  Sum f o r  Jan  65. AD Cmdty Mgr, 
8 Feb 65. HDF. (4)  CHAP S i g n i f i c a n t  Actions and/or  Problems, Act 
AD Cmdty Mgr, 19-23 Apr 

- 
65. HDF. 
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system weight n o t  t o  exceed load  l i m i t a t i o n  of a 314-ton t ruck .  

T r a n s p o r t a b i l i t y :  System wi th  prime mover was t o  be  Phase I 
a i r  t r a n s p o r t a b l e  i n  accordance w i t h  AR 705-35. 

Emplacement, March-Order, & Operat ion:  Se t  up, checkout,  and 
warmup n o t  t o  exceed 20 minutes .  Warmup 5 minutes.  March-order 
15  minutes.  Each o p e r a t i o n  by a three-man crew. 6 

(U) The o r i g i n a l  c o s t  e s t i m a t e ,  based on use  of  a modif ied 
off- the-shelf  r a d a r ,  was $5 m i l l i o n  f o r  t h e  R&D system. However, 
t h e  funding l e v e l  was set  a t  $2,110,000, and t h e  r eques t  f o r  
quo ta t i on  was w r i t t e n  t o  r e f l e c t  t h i s  a u s t e r e  philosophy. These 
funds were considered adequate  f o r  procurement of e s s e n t i a l  test 
hardware (one engineer ing  model and two R&D pro to types)  and 
a p p r o p r i a t e  t e s t i n g  of t h e  i n t e r i m  system f o r  u s e  i n  t h e  temperate  
zone. 

(U) With t h e  change i n  m i l i t a r y  requirements  c a l l i n g  f o r  
world-wide deployment and an expanded s e r v i c e  l i f e  o f  8 t o  10  
y e a r s ,  t h e  CHAPARRAL Commodity Manager prepared a n  amended 
funding program f o r  e s s e n t i a l  performance improvements and 
a d d i t i o n a l  test  hardware. The r e v i s e d  program, presen ted  t o  
AMC, OCRD, and t h e  D i r e c t o r  of  Defense Research & Engineering 
(DDRE), on 8 October 1965, c a l l e d  f o r  a d d i t i o n a l  RDTE funding of  
$3,835,000, i n c r e a s i n g  t h e  t o t a l  c o s t  e s t i m a t e  t o  $5,945,000 f o r  
t h e  FY 1965-71 per iod .  Included i n  t h e  program were funds f o r  
one a d d i t i o n a l  engineer ing  model and two R&D p ro to types ,  which 
were needed t o  meet e x i s t i n g  test and f i e l d i n g  schedules .  7 

(U) The CHAPARRAL Commodity Of f i ce  rece ived  1 3  proposa ls  f o r  
development of t h e  FAAR system, i nc lud ing  two from f o r e i g n  
i n d u s t r i e s .  The top  t h r e e  b idde r s  were Sanders Assoc i a t e s ,  which 
proposed a modified v e r s i o n  of i t s  developmental TPQ-12 r a d a r ;  
t h e  Sperry-Utah Corporat ion,  which proposed a German-made r a d a r ;  
and t h e  Haze l t i ne  Corpora t ion ,  which o f f e r e d  a French-made system. 
Sanders Assoc ia tes  was s e l e c t e d  a s  t h e  prime R&D c o n t r a c t o r  f o r  

6(1) H i s t  Rept, CMO, FY 69,  p. 6. HDF. (2) IADS PM Rept,  
Aug 65, s u b j :  Prog Rept on Fwd Area AD, p. D-1. CMO F i l e s .  

7(1) Ibid., p. D-3. (2) DF, CHAP Cmdty Mgr t o  R&D Drte, 
12 Oct 65, sub j :  TAMIRAD, & I n c l  t he re to .  RHA Bx 14-8. (3) L t r ,  
IADS PM, AMC, t o  CG, MICOM, 10  Feb 66, s u b j :  Review of CHAP 
Program & Funding. RHA 



t h e  FAAR system on 25 A p r i l  1 9 6 6 . ~  

Program Management 

(U) Though ass igned  t o  t h e  same o rgan iza t ion  a s  t h e  CHAPARRAL, 
t h e  FAAR program was a major subtask  r e q u i r i n g  management on a 
s e p a r a t e  "system" b a s i s .  A s  such, i t  r equ i r ed  t h e  normal engineer- 
ing ,  t e s t s ,  maintenance and suppor t ,  con f igu ra t ion  management, 
scheduling,  and a l l  o t h e r  managerial  r e p o r t i n g  t a s k s  a s  needed f o r  
t h e  CHAPARRAL. The problems and f r u s t r a t i o n s  stemming from t h e  
fragmented management s t r u c t u r e ,  manpower d e f i c i e n c i e s ,  and o t h e r  
a d m i n i s t r a t i v e  impediments have a l r eady  been d e t a i l e d  i n  Chapter 
11 and w i l l  no t  be repea ted  here .  The impact of t h e s e  problems 
on t h e  prosecut ion  of t h e  FAAR program w i l l  become obvious a s  t h e  
s t o r y  unfo1d.s. 

8(1)  Intvw, M. T. Cagle w Charles  H. Kirchner ,  CMO, 6 Feb 75. 
(2) DOD Appns f o r  1973, Hearings Before Subcom of t h e  Corn on Appns, 
House of Representa t ives ,  92d Congress, 2d Session,  P a r t  F - Proc,  
p. 107. HDF. (3) H i s t  Rept, CMO, FY 69, p. 7. HDF. 



CHAPTER I X  

U 
(6) EXECUTION OF THE DEVELOPMENT PROGRAM (U) 

(i\) The FAAR development program o f f i c i a l l y  began on 1 3  May 
1966, when MICOM awarded Sanders Associates  a $4,856,843 firm- 
f ixed-price con t rac t  (DA-01-021-AMc-15008). The 24-month con t rac t  
c a l l e d  f o r  engineering design,  development, f a b r i c a t i o n ,  and t e s t  
of one engineering model and t h r e e  R&D prototypes i n  accordance 
wi th  TR-850, a s  amended. The addendum t o  TR-850, i ssued on 11May 
1966, contained the  following changes : l 

Target Veloci ty ( r a d i a l ) :  Changed from 50-400 meters per 
second t o  20-500 meters per  second. 

Maximum Range of Radar: Changed from 16-24 ki lometers  t o  
20 ki lometers .  

P robab i l i ty  of Detect ion:  Changed from 0.9 a t  10  ki lometers  
t o  0.9 a t  17 ki lometers .  

A l t i tude  Coverage: Changed from a s p e c i f i e d  coverage t o  
maximum antenna s i z e  of 72 inches hor i zon ta l  and 42 inches v e r t i -  
ca l .  

(U) During t h e  l a t t e r  p a r t  of 1966, one add i t iona l  FAAR 
prototype wi th  RF da ta  l i n k  was added t o  Sanders' R&D con t rac t  
t o  provide more hardware f o r  t h e  t e s t  program. Another con t rac t  
modif icat ion added a requirement f o r  antenna masts t o  permit 
ope ra t iona l  f l e x i b i l i t y  and made the  S-250 s h e l t e r  Government- 
furn ished equipment (GFE). The l a t t e r  change was necessary 
because Sanders could not  procure the  s h e l t e r  i n  time t o  meet t h e  
schedule. These and o t h e r  modif icat ions inc reas  d t h e  f i n a l  
va lue  of t h e  i n i t i a l  R&D con t rac t  t o  $5,457,638. 5 

Q u a l i t a t i v e  Mater ie l  Requirement (QMR) 

The Combat Developments Command (CDC) i n i t i a l l y  subm 

I 
(1) MICOM H i s t  Sum, N 69, p. 97. (2) H i s t  Rept, CMO, FY 

69, p ,  7. 

(1) a i d .  (2) MICOM Contr L i s t i n g ,  1 J u l  72. 



proposed requirements f o r  t h e  FAAR system i n  a Small Development 
Requirement (SDR) format i n  March 1966. The d r a f t  of t h e  f i r s t  
proposed QMR was prepared i n  December 1966. The coordinated QMR, 
approved by DA i n  Apr i l  1968 and amended i n  December 1968, 
descr ibed  a mobile FAAR system wi th  Mark X I 1  IFF equipment, 
capable of d e t e c t i n g  and i d e n t i f y i n g  low f l y i n g  a i r c r a f t  of 0 t o  3 
k i lometers  a l t i t u d e  t o  a range of about 20 k i lometers ,  and a one- 
way d i g i t a l  a l e r t i n g  i d e n t i f i c a t i o n  d a t a  l i n k  between t h e  r a d a r  
and supported f i r e  u n i t s .  The t r a n s m i t t e r  would be an i n t e g r a l  
p a r t  of t h e  r ada r ,  and each f i r e  u n i t  would be provided a Rapid 
Ale r t i ng  I d e n t i f i c a t i o n  Display (RAID) a s  a r e c e i v e r .  Twelve 
FAAR's (one per  CHAPARRAL and WLCAN pla toon)  would be  organic  
t o  each CHAPARRAL/VULCAN b a t t a l i o n .  One R A I D  would be  i ssued  
t o  each CHAPARRAL/VULCAN f i r e  u n i t ,  one t o  each CHAPARRAL/VULCAN 
pla toon  headquar te rs ,  one t o  each FUR, one t o  each FAAR pla toon  
headquar te rs ,  one t o  each REDEYE team, and one t o  each REDNE 
s e c t i o n  headquarters .  The FAAR system was t o  have a u s e f u l  
s e r v i c e  l i f e  of 10  yea r s .  Its major performance and phys i ca l  
c h a r a c t e r i s t i c s ,  a s  r e f l e c t e d  i n  t h e  approved QMR and changes 
t o  TR-850 through March 1968, were a s  fo l lows:3  

Radar 

Coverage: Range - 1 t o  20 km; Eleva t ion  - 30' v e r t i c a l ;  
A l t i t u d e  - 0 t o  3,000 meters  a t  maximum range. 

Accuracy: Azimuth - +2'; Range - +500 meters .  
2 P r o b a b i l i t y  of Detect ion:  0.8 aga ins t  a .2m nonf luc tua t ing  

t a r g e t  a t  1 5  km wi th in  one antenna scan e s s e n t i a l  (0.9 
d e s i r e d ) .  

Subc lu t t e r  V i s i b i l i t y  ( i . e . ,  a b i l i t y  t o  d e t e c t  moving t a r g e t s  
submerged i n  a background of echoes from t e r r a i n  and o t h e r  
r e f l e c t i n g  o b j e c t s ) :  Grea ter  than  40 dec ibe l s .  

R e l i a b i l i t y :  Inherent  a v a i l a b i l i t y  - 98%; Mean-Time-Between- 
F a i l u r e  (MTBF) - 100 hours  e s s e n t i a l  (300 hours d e s i r e d ) ;  
Mean-Time-to-Repair (MTTR) - Not more than  2 hours  e s s e n t i a l  
( 1  hour des i r ed )  . 

Se t  Up h Warmup Time: 20 minutes (warmup 5 minutes) .  

March Order (Shut Down from Opera t iona l  S t a t u s ) :  1 5  minutes.  

3(1) L t r ,  CDC HQ t o  D i s t r ,  5 Apr 68, sub j  : DA Approved QMR 
f o r  Fwd Area AD Ale r t  Radar Sys (FAAR) (CWG Para 737a[1]) .  CMO 
F i l e s .  (2)  L t r ,  CDC HQ t o  D i s t r ,  20 Dec 68, s u b j :  DA Approved 
QMR f o r  Fwd Area AD Ale r t i ng  Radar (FAAR). Atchd a s  i n c l  t o  
AMCTCM 6840, Mtg NO. 5-69. RSIC. 



T r a n s p o r t a b i l i t y  : 
t r a n s p o r t a b l e  i n  
antenna and mast 

System wi th  prime mover t o  b e  Phase I a i r  
C-123 a i r c r a f t  and CH-47 h e l i c o p t e r  wi th  
stowed. The system ( radar  and d a t a  t r ans -  

m i t t e r )  i n  a  s tandard  s h e l t e r ,  p l u s  crew and a l l  crew- 
o r i en t ed  equipment, t o  be  t r anspor t ed  on a  v e h i c l e  t h a t  
would provide mob i l i t y  compatible w i th  t h a t  of t h e  supported 
u n i t .  

Weight: Maximum weight of t h e  radar  (antenna u n i t ,  t r ansmi t1  
r ece ive  u n i t ,  and d i s p l a y  u n i t )  n o t  t o  exceed 500 pounds. 
T o t a l  system weight n o t  t o  exceed 2,500 l b s . ,  o r  load  
l i m i t a t i o n  of a  1 114-ton veh ic l e .  (Load o r i g i n a l l y  l i m i t e d  
t o  a  314-ton veh ic l e . )  

RAID/RF Data Link System 

Displays:  7  x 7 ma t r ix  equal  t o  a r e a  d isp layed  by r a d a r .  

Data Capacity: Locat ion and IFF S t a t u s  f o r  1 f r i e n d  and 1 foe  
f o r  each u n i t  a r e a  (49 squares  - 98 t a r g e t s ) .  

React ion Time: 2 seconds per  t a r g e t  from des igna t ion  t o  d i sp l ay .  

Weight & Size :  Weight of r e c e i v e r  n o t  t o  exceed 1 3  l b s .  wi th  
b a t t e r i e s  (8 l b s .  d e s i r e d ) .  Overa l l  dimensions n o t  t o  exceed 
5" high by 11" long by 9" wide. 

Performance: Continuous f o r  24 hours  wi thout  b a t t e r y  charge. 

Engineering Design of t h e  FAAR Prototype 

(U) The FAAR pro to type  system developed dur ing  t h e  1966-68 
per iod  cons i s t ed  of a  l i gh twe igh t  r ada r ,  t h e  S-250 s h e l t e r ,  RAID 
u n i t s ,  Mark X I 1  IFF equipment, 5  k i l o w a t t s  of prime power, VRC-46 
communications equipment, and t h e  M561 1 114-ton (Gama Goat) 
veh ic l e .  Developed by Ling-Temco Vought under c o n t r a c t  wi th  t h e  
Tank-Automotive Command (TACOM), t h e  M561 v e h i c l e  cons i s t ed  of a  
t r a c t o r  and cargo s e c t i o n  connected by an  a r t i c u l a t i n g  j o i n t  
which permi t ted  p i t c h  and r o l l  movements whi le  keeping a l l  s i x  
wheels d r iv ing .  The f i r s t  product ion c o n t r a c t  was awarded t o  
t h e  Consolidated Diese l  E l e c t r i c  Company on 11 June 1968, f o l -  
lowing road t e s t s  of t h r e e  advance product ion engineer ing  (APE) 
p i l o t  veh ic l e s .  Two of t h e  M561 p i l o t  v e h i c l e s ,  modified t o  
inc lude  a  communications s h e l t e r  and s t a b i l i z i n g  jacks  on t h e  
cargo s e c t i o n  and a  5-kw 400-cycle a l t e r n a t o r  k i t  on t h e  engine,  
were de l ive red  t o  Sanders Assoc ia tes  e a r l y  i n  1968 f o r  use  i n  

4 ~ i s t  Rept,  CMO, FY 69, pp. 3-4. HDF. 
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t h e  FAAR test program. The f i r s t  product ion 
scheduled f o r  d e l i v e r y  i n  October 1969.5 

v e h i c l e s  were 

(h Sanders completed f a b r i c a t i o n  of t h e  FAAR engineer ing  
model i n  A p r i l  1967 and began engineer ing  des ign  t e s t s  which 
continued i n t o  1968. The f i r s t  p ro to type  FAAR, de l ive red  i n  
January 1968, was examined dur ing  t h e  pro to type  system pre-IPR, 
he ld  i n  February 1968. S i g n i f i c a n t  performance parameters 
addressed a s  problem a r e a s  c o n c e r n e d t h e  system weight and a i r  
t r a n s p o r t a b i l i t y .  The system weight exceeded t h e  QMR l i m i t a t i o n  
by some 1,200 l b s . ,  and t h e  s h e l t e r  had t o  b e  removed from t h e  
v e h i c l e  f o r  t r a n s p o r t  by C-123 a i r c r a f t .  

( During system acceptance t e s t s  of Pro to type  111, completed 
i n  March 1968, more problems a rose .  The o b j e c t i v e  of t h e s e  tests 
was t o  demonstrate t h a t  t h e  system could meet t h e  o p e r a t i o n a l  
requirements i n  a  l i m i t e d  environment be fo re  t h e  i n i t i a t i o n  of a  
formal eva lua t ion  of system performance, m a i n t a i n a b i l i t y ,  
a v a i l a b i l i t y ,  and r e l i a b i l i t y  i n  engineer ing  and s e r v i c e  t e s t s .  
Among t h e  problems a r i s i n g  dur ing  t h e  t e s t s  were low d e t e c t i o n  
range, system overweight, range g a t e  i nope ra t ive ,  exces s ive  march 
o rde r  and emplacement t imes, i n t e r f e r e n c e  of antenna mast wi th  
t h e  v e h i c l e  t a i l  ga t e ,  and f a i l u r e  t o  meet t h e  close- in c l u t t e r  
r e j e c t i o n  requirement.  6  

(JJ) The FAAR pro to type  system IPR was he ld  a t  F o r t  B l i s s  on 
24-25 Apr i l  1968, fol lowing d e l i v e r y  of t h e  f o u r t h  and l a s t  u n i t .  
Members of t h e  review committee agreed t h a t  t h e r e  were fou r  a r e a s  
i n  which p rov i s ions  of t h e  QMR would n o t  be met: system weight,  
nuc lear  hardening,  RAID/data l i n k  performance, and t r a n s p o r t a b i l i t y .  

(U) The a c t u a l  weight of t h e  pro to type  system ( inc luding  a  
170-lb. k i t  of jacks and s t a b i l i z i n g  s t r u t s  f o r  use  i n  h igh  winds) 
was 3,738 l b s . ,  i n  c o n t r a s t  t o  t h e  QMR l i m i t  of 2,500 l b s .  Severa l  
weight reduct ion  measures were under s tudy ,  bu t  t h e i r  f e a s i b i l i t y  
from an  engineer ing  and t a c t i c a l  viewpoint was y e t  t o  be  demon- 
s t r a t e d .  This  e f f o r t  was expected t o  r e s u l t  i n  a  t o t a l  system 
weight of 2,600 t o  2,700 l b s .  The measures s e l e c t e d  would be  
def ined  and accomplished i n  a l l  product ion u n i t s  and incorpora ted  
by r e t r o f i t  i n t o  t h e  pro to type  u n i t s .  

(U) The DA-approved QMR requi red  nuc lea r  hardening t o  c e r t a i n  
l e v e l s  and minimum s u s c e p t i b i l i t y  t o  e lec t romagnet ic  r a d i a t i o n ,  

5~~~~~ H i s t  Sum, FY 68, Vol. 111 pp. 2-3, 5-8, 10. 

6 ~ i s t  Rept, CMOS FY 69, pp. 8-9. HDF. 



chemical,  b i o l o g i c a l ,  and r a d i o l o g i c a l  agen t s ,  c o n s i s t e n t  wi th  
o v e r a l l  system cos t s .  These were new requirements  no t  contained 
i n  t h e  proposed o r  d r a f t  proposed ve r s ions  of t h e  QMR. The major 
redes ign  e f f o r t  needed t o  meet t hese  requirements would n o t  be  
undertaken without  s p e c i f i c  d i r e c t i o n  by t h e  Department of t h e  
Army. 

(U) Some degree of i n t e r f e r e n c e  t o  t h e  d a t a  l i n k  could be 
expected on t h e  same o r  ad j acen t  channels from o t h e r  t r a n s m i t t e r s  
l o c a t e d  i n  t h e  same a r e a  a s  t h e  RAID u n i t .  Design changes were 
being made i n  t h e  RAID u n i t  t o  minimize t h i s  i n t e r f e r e n c e ,  b u t  
t h e r e  was a p o s s i b i l i t y  t h a t  such changes would inc rease  t h e  s i z e  
and weight of t h e  u n i t  beyond QMR l i m i t s .  Included i n  t h e  changes 
were t h e  inco rpora t ion  of a 920-channel r e c e i v e r ,  a means of r a p i d  
frequency s e l e c t i o n  over t h e  30-76 megacycle band, d i s c r e t e  
address  coding, and o t h e r  d i g i t a l  c i r c u i t s  t o  reduce s u s c e p t i b i l i t y  
t o  i n t e r f e rence .  

(U) The system wi th  prime mover would be  Phase I a i r  t r ans -  
po r t ab l e ;  however, f o r  t r a n s p o r t  i n  C-123 a i r c r a f t  t h e  s h e l t e r  
would have t o  be removed from t h e  veh ic l e .  S imi la r  disassembly 
would no t  be  requi red  f o r  t r a n s p o r t  i n  C-130 a i r c r a f t .  

(U) I n  a d d i t i o n  t o  t h e  foregoing  problem a r e a s ,  t h e  review 
committee poin ted  t o  a c r i t i c a l  space and power problem r e l a t i n g  
t o  communications equipment. The DA-approved TOE 44-326-T in-  
cluded an AN/GRC-106 r a d i o  wi th  t h e  M561 Gama Goat veh ic l e .  I n  
view of t h e  need t o  maintain a low c e n t e r  of g r a v i t y  and i n  
keeping wi th  human f a c t o r s  cons ide ra t ions ,  i t  appeared t h a t  t h e r e  
would be  no space  a v a i l a b l e  f o r  t h e  r a d i o  on t h e  v e h i c l e  o r  w i th in  
t h e  FAAR s h e l t e r .  Moreover, t h e  r a d a r  primary power u n i t  could 
n o t  support  t h e  a d d i t i o n a l  load  imposed by t h e  AN/GRC-106, and a 
l a r g e r  power u n i t  was n o t  d e s i r a b l e  because t h e  system was a l r eady  
overweight.  Recommended s o l u t i o n s  t o  t h i s  problem were t o  be  
forwarded f o r  DA s t a f f  approval  i n  time f o r  t h e i r  i nco rpora t ion  
i n  t h e  i n i t i a l  product ion pro to types .  

(U) Despi te  t h e  p r e v a i l i n g  t e c h n i c a l  problems, t h e  review 
committee concluded t h a t  t h e  R&D pro to type  equipment was ready f o r  
engineer ing  and s e r v i c e  t e s t s .  The r e s u l t s  of engineer ing  des ign  
tests showed t h a t  d e t e c t i o n  was achieved f o r  most e l e v a t i o n s  be- 
tween 0 and 30' and a t  a l t i t u d e s  from 500 t o  3,000 meters.7 

7(1)  L t r ,  DCG, AMC, t o  CRD, DA, 9 May 68, s u b j :  Pro to type  IPR 
of t h e  FAAR, & I n c l  4 t h e r e t o :  USA Pos - FAAR Proto type  IPR, 25 
Apr 68. Atchd t o  AMCTCM 6722, Mtg No. 3-69. RSIC. (2) Also see 
H i s t  Rept,  CMO, FY 69, pp. 9-10. HDF. 



(U) Except f o r  engineer ing  des ign  t e s t s  of t h e  pro to type  sys- 
tem, which continued u n t i l  October 1968, development e f f o r t  under 
t h e  i n i t i a l  R&D c o n t r a c t  ended i n  June 1968. The Army Test  & 
Evaluat ion Command (TECOM) began engineer ing  t e s t s  of FAAR Proto- 
type  # l  a t  WSMR i n  Apr i l  1968, and s e r v i c e  t e s t s  a t  Fo r t  Bliss i n  
September 1968. Two major end i tems n o t  de l ive red  f o r  t h e  i n i t i a l  
TECOM t e s t s  were t h e  RAID u n i t ,  which w a s  being modified t o  reduce 
i t s  s u s c e p t i b i l i t y  t o  i n t e r f e r e n c e ,  and t h e  f i e l d  maintenance t e s t  
s e t . 8  The d isappoin t ing  r e s u l t s  of t h e s e  t e s t s  w i l l  b e  d iscussed  
l a t e r .  

T r a n s i t i o n  from Development t o  Product ion 

(U) The t r a n s i t i o n  from development t o  i n i t i a l  p roduct ion  
began wi th  t h e  award of  an APE c o n t r a c t  t o  Sanders Assoc ia tes  i n  
Apr i l  1968, and ended wi th  n e g o t i a t i o n  of t h e  f i r s t  product ion 
con t r ac t  i n  November 1968. It was cha rac t e r i zed  by cons iderable  
deba te ,  numerous dec i s ion  b r i e f i n g s ,  cont inuing  t e c h n i c a l  problems 
and de lays ,  and i n c r e a s i n g l y  sharp  c r i t i c i s m  of t h e  c o n t r a c t o r ' s  
performance. 

(U) Under t h e  $1,562,593 APE c o n t r a c t ,  awarded on 30 Apr i l  
1968, Sanders was t o  complete t h e  product  and engineering des ign  
s t u d i e s  and update documentation from t h e  R&D c o n t r a c t  by August 
1968; e s t a b l i s h  a p i l o t  product ion l i n e  f o r  t h e  radar/RAID by 31  
October 1968; and f a b r i c a t e  and t e s t  two APE FAAR systems t o  
v e r i f y  t h a t  t h e  system's t e c h n i c a l  c h a r a c t e r i s t i c s  were no t  
a f f e c t e d  by t h e  p i l o t  p roduct ion  l i n e  techniques.  Acceptance 
t e s t s  of t h e  f i r s t  APE FAAR system were t o  be completed by 3 
December 1968, followed by a r e l i a b i l i t y  and m a i n t a i n a b i l i t y  
demonstrat ion which w a s  t o  be f in i shed  by 31 Marih 1969. Accept- 
ance t e s t s  of t h e  second APE system were t o  be  completed by 31  
January 1969. A r e l i a b i l i t y  demonstrat ion of t h i s  p i l o t  produc- 
t i o n  system was not  requi red .  The va lue  of t h e  APE c o n t r a c t  
(DA-AH01-68-C-1930) was l a t e r  increased  from $1,562,593 t o  
$3,752,117 i n  a se t t l emen t  of c laims and counterclaims between 
t h e  Government and Sanders Associates .  9 

(U) Assuming t h e  succes s fu l  execut ion  of t h e  APE e f f o r t ,  t he  
p l an  w a s  t o  s ecu re  approval  of LP a u t h o r i t y  by 3 September 1968 

8(1)  TECOM Rept, FAAR Presn t o  CG, AMC, 31 J u l  69. (2) FAAR 
Bfg f o r  GEN P. D. Adams (Ret ) ,  20 Jun 68. Both i n  RHA Bx 14-8. 

(1) Contr C-1930, 30 Apr 68. CMO F i l e s .  (2)  SS AMSMI-I-140- 
71, D/P&P, 22 Oct 71, sub j :  APE FAAR, FY 68 Pdn Base P r o j  ill681166 
(CHAP/VlJLCAN). HDF. (3)  Also see below pp. 154-55. 



and award t h e  product ion c o n t r a c t  on 30 September 1968, wi th  t h e  
i n i t i a l  product ion d e l i v e r i e s  scheduled t o  begin i n  March 1969 .lo 
It soon became ev iden t ,  however, t h a t  t h e  magnitude of t h e  problem 
a r e a s  had been underest imated and t h a t  Sanders would not  be a b l e  
t o  meet i t s  commitments under t h e  APE c o n t r a c t .  I n  a d d i t i o n ,  
d i f f i c u l t i e s  were encountered i n  s ecu r ing  DA s t a f f  approval  of t h e  
LP c l a s s i f i c a t i o n  a c t i o n ,  and MICOM and t h e  CVADS P r o j e c t  Manager 
became embroiled i n  a  d i s p u t e  over t h e  r ead ines s  of t h e  c o n t r a c t o r  
and t h e  FAAR system f o r  i n i t i a t i o n  of product ion.  I n  view of t h e  
subsequent r e a l i z a t i o n  t h a t  t h e  FAAR system was prematurely 
r e l ea sed  t o  product ion,  an  account of t h e  events  l ead ing  t o  t h e  
dec i s ion  appears  t o  be i n  order .  

(U) In  a  l e t t e r  t o  ACSFOR, on 31 J u l y  1968, COL Robert C.  
Daly, t h e  CVADS P r o j e c t  Manager a t  AMC, reques ted  DA approval  of 
t h e  LP c l a s s i f i c a t i o n  f o r  t h e  FAARIRAID system by 3 September, i n  
o rde r  t o  meet t h e  procurement review and n o t a t i o n  a t  MICOM no 
l a t e r  than  6 September and award a  c o n t r a c t  on 30 September 1968. 
The q u a n t i t i e s  programmed f o r  i n i t i a l  procurement i n  FY 1969 
included 90 FAAR's, 935 R A I D  u n i t s ,  57 Organiza t iona l  Maintenance 
Test  S e t s  (OMS), and 24 F i e l d  Maintenance Test  S e t s  (FMTS) .I1 

(U) Among those  opposing t h e  proposed c l a s s i f i c a t i o n  a c t i o n  
was t h e  Commander of CDC, who concurred i n  l i m i t e d  product ion of 
t h e  FAAR only t o  t he  e x t e n t  necessary t o  meet FY 1969 deployment 
schedule requirements  and not t o  exceed a  t o t a l  of 20. I n  suppor t  
of t h i s  p o s i t i o n ,  he pointed out  t h a t  t h e  ETIST program had no t  
progressed t o  t h e  po in t  t h a t  i n t e r i m  r e s u l t s  were a v a i l a b l e ;  t h a t  
t h e  R A I D  u n i t  was i n  t h e  process  of redes ign;  t h a t  t h e  FAAR proto- 
t ype  had been found u n s a t i s f a c t o r y  i n  environmental and t r a n s p o r t  
a r e a s  and might no t  meet QMR c r i t e r i a  f o r  r e l i a b i l i t y  and main- 
t a i n a b i l i t y ;  and t h a t  necessary  modi f ica t ions  t o  t h e  M561 Gama 
Goat had c rea t ed  a  non-standard vehic le .12  

(U) In  response t o  a  v e r b a l  r eques t  f o r  information on t h e  
impact of withholding LP approval  of t h e  R A I D  whi le  approving 
l i m i t e d  product ion of t h e  FAAR and a s s o c i a t e d  t e s t  equipment, COL 
Daly advised  ACSFOR t h a t  t h e  r ada r  would be e s s e n t i a l l y  u s e l e s s  
without  t h e  RAID u n i t ;  t h a t  t h e  c o n t r a c t  p r i c e  of t h e  r ada r  would 
go up; and t h a t  t h e  c o n t r a c t o r  would undoubtedly t ake  advantage 

lo (1) FAAR Big f o r  GEN P. D. Adams (Ret) , 20 Jun 68. RHA BX 
14-8. (2) L t r ,  CVADS PM t o  ACSFOR, DA, 31 J u l  68, s u b j :  LP TCLAS 
of FAAR. CMO F i l e s .  

''lbid. & i n c l  t h e r e t o .  

121st Ind,  CG, CDC, t o  ACSFOR, 21 Aug 68. CMO F i l e s .  



of t h e  l i m i t e d  courses  of a c t i o n  open t o  t h e  Government, w i t h  a 
r e s u l t a n t  sha rp  i n c r e a s e  i n  t h e  RAID p r i c e .  H e  f u r t h e r  s t a t e d :  

RAID i s  considered t o  be  a low r i s k  i t e m ,  s i n c e  a l l  
t echniques ,  p rocesses  and components a r e  w e l l  w i t h i n  t h e  
s t a t e  of t h e  a r t .  While assembly of t h e s e  techniques 
and components i n t o  a unique f u n c t i o n a l  package may run  
i n t o  engineer ing  implementation problems a s  w i th  any new 
dev ice ,  t h i s  o f f i c e  and t h e  developing c o n t r a c t o r  a r e  
h igh ly  con f iden t  of  s u c c e s s f u l  implementation i n  a 
t imely  manner. 1 3  

(U) Meanwhile, Sanders Assoc ia tes  encountered s e r i o u s  d i f f i -  
c u l t i e s  i n  producing t h e  p i l o t  system and accep tab l e  documentation 
on which t o  e s t a b l i s h  a product ion  base  l i n e .  As a r e s u l t  of  
numerous reviews,  conferences ,  and v i s i t s  t o  t h e  c o n t r a c t o r ' s  
p l a n t ,  LTC Donald H. Steenburn,  ch i e f  of t h e  CHAPARRAL Management 
Of f i ce ,  concluded t h a t  t h e  APE e f f o r t  a t  Sanders was s e v e r e l y  
handicapped by i n s u f f i c i e n t  manpower and test  equipment and t h e  
i n a b i l i t y  t o  o b t a i n  needed management dec i s ions  and suppor t .  I n  
mid-August 1968, M r .  Royden C. Sanders ,  Jr., p r e s i d e n t  of t h e  
company, and members of h i s  FAAR program s t a f f  were informed t h a t  
d r a s t i c  improvements i n  performance of  t h e  APE e f f o r t  would be  
e s s e n t i a l  b e f o r e  any c o n t r a c t u a l  a c t i o n .  Of primary concern was 
t h e  u n s a t i s f a c t o r y  cond i t i on  of t h e  sof tware  (documentation) 
package and s l i ppages  i n  hardware d e l i v e r i e s .  During a conference 
w i th  top  o f f i c i a l s  of t h e  company, on 26 August, MG Charles  W. 
E i f l e r ,  Commanding General  of  MICOM, s t a t e d  emphat ica l ly  t h a t  
t h e r e  would be  no product ion c o n t r a c t  u n t i l  he was completely 
s a t i s f i e d  t h a t  t h e  APE schedules  and performance would be  m e t .  

(U) On 10  September 1968, Colonel Steenburn and key members 
of h i s  s t a f f  toured  Sanders '  manufacturing f a c i l i t i e s  a t  Nashua 
and Bedford, Massachuset ts ,  and r ece ived  a b r i e f i n g  on t h e  s t a t u s  
of  t h e  program. Although s u b s t a n t i a l  p rog re s s  had been made i n  
prepar ing  f o r  t h e  product ion  c o n t r a c t ,  t h e  documentation package 
was s t i l l  incomplete  and t h e  test  program had n o t  progressed t o  
t h e  p o i n t  where major problem f i x e s  had been r e t e s t e d . 1 4  

(U) I n  an  a t tempt  t o  exped i t e  approva l  of  t h e  LP a c t i o n ,  
which was s t i l l  be ing  he ld  a t  OCRD, Colonel Daly asked a member 
of Colonel Steenburn 's  s t a f f  and t h e  program manager a t  Sanders 
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t o  a s s i s t  him i n  a s t a t u s  b r i e f i n g  f o r  a group of DA a c t i o n  
o f f i c e r s .  During t h e  b r i e f i n g ,  on 14 September, t h e  CVADS P r o j e c t  
Manager s t a t e d  t h a t ,  i n  h i s  judgment, t h e  program was ready f o r  
product ion r e l e a s e  and t h a t  t h e  r i s k s  involved were minimal. The 
AMC p o s i t i o n  was s t a t e d  a s  recommending immediate approval  of LP 
a u t h o r i t y  f o r  award of t h e  f i r s t  product ion con t r ac t  on 30 Septem- 
be r  1968.15 Following a review of t h e  FAAR development, t e s t i n g ,  
and APE e f f o r t ,  he ld  a t  F o r t  B l i s s  on 17 September 1968, t h e  CVADS 
P r o j e c t  Manager reaf f i rmed h i s  conten t ion  t h a t  "procurement on 
schedule was an  acceptab le  r i s k  i n  o rde r  t o  meet DA pIanning 
schedules .  "I6 

(U) The Commanding General of M I C O M  and t h e  FAAR p r o j e c t  
s t a f f  disagreed.  Following a s t a t u s  b r i e f i n g  on 20 September, 
General E i f l e r  decided t o  de lay  i n i t i a l  procurement by a minimum 
of 30 days s o  t h a t  f i x e s  f o r  mechanical d e f i c i e n c i e s  could be  
r e t e s t e d  and proven t o  an accep tab le  e x t e n t  be fo re  e n t e r i n g  i n t o  
a f i r m  cont rac t .17  He re layed  t h i s  dec i s ion  t o  t h e  CVADS P r o j e c t  
Manager by te lephone on 23 September, whereupon Colonel Daly 
recommended t h a t  AMC send a t e l e t y p e  d i r e c t i n g  M I C O M  t o  award t h e  
c o n t r a c t  on 30 September, a s  scheduled. Wisely r e j e c t i n g  t h i s  
tack ,  LTG W i l l i a m  B. Bunker, t h e  DCG of AMC, d i r e c t e d  t h a t  arrange-  
ments be made f o r  a b r i e f i n g  by MICOM personnel  o u t l i n i n g  t h e  
s t a t u s  of t h e  program and reasons f o r  t h e  procurement delay.  18 

. (U) During t h e  d e c i s i o n  b r i e f i n g  t o  General Bunker, on 24 
September, M r .  Marvin Snipes,  deputy ch ief  of t h e  CHAPARRAL 
Management Of f i ce ,  enumerated t h e  major problem a r e a s  and t h e  
impact of t h e  30-day de lay  on t h e  program schedule.  I n  support  
of General E i f l e r ' s  dec i s ion  t o  de lay  t h e  i n i t i a l  p roduct ion  con- 
t r a c t ,  he poin ted  out  t h a t  t h e  R&D conf igu ra t ion  was unacceptable  
f o r  f i e l d  use ;  t h a t  t h e r e  was no r e a l  assurance  t h a t  a l l  of t h e  
problems could be c l a s s e d  a s  minor-some could become major ones; 
and t h a t  premature award of t h e  product ion c o n t r a c t  would r e s u l t  
i n  t h e  purchase of i tems which might have t o  be changed l a t e r  a s  
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a r e s u l t  of t e s t s .  It was t h e r e f o r e  considered i n  t h e  b e s t  
i n t e r e s t  of t h e  Government and t h e  FAAR program t o  de lay  procure- 
ment u n t i l  documentation, c o s t s ,  and t e c h n i c a l  r i s k s  were b e t t e r  
def ined.  

(U) Aside from t h e  system weight and space problems o u t l i n e d  
i n  t h e  pro to type  system IPR dur ing  Apr i l  1968, t h e r e  were f o u r  
major problem a r e a s :  low minimum d i s c e r n i b l e  s i g n a l ,  v i b r a t i o n  
damage t o  t h e  s h e l t e r  under shake t e s t ,  overhea t ing  i n  t h e  s h e l t e r ,  
and power supply switching t r a n s i e n t s .  Having determined t h a t  t h e  
system weight could n o t  be reduced t o  t h e  M561 v e h i c l e  l i m i t ,  
MICOM had i ssued  a  change t o  TR-850, on 12 September 1968, author-  
i z i n g  t h e  a d d i t i o n  of an M-101 t r a i l e r .  (Removal of t h e  prime 
power and o t h e r  a n c i l l a r y  equipment t o  t h e  t r a i l e r  r e l i e v e d  t h e  
problem b u t  did no t  completely so lve  i t ,  f o r  t h e  system was s t i l l  * more than 800 l b s .  overweight.  ) A t  t h e  same t ime,  t h e  ANIPRC-74B 
rad io  was s u b s t i t u t e d  f o r  t h e  ANIGRC-106 r a d i o  t o  so lve  t h e  space  
and power problems i d e n t i f i e d  i n  t h e  pro to type  system IPR. Fixes 
f o r  a l l  of t h e  major problems were expected t o  b e  a v a i l a b l e  f o r  
t e s t  in a t  l e a s t  one pro to type  wi th in  2 weeks. The R&D drawings 
were a v a i l a b l e  on 16 September 1968 b u t  were considered unsa t i s -  
f a c t o r y  f o r  product ion.  The updated APE documentation would be  
a v a i l a b l e  by 8 November. 

( U )  While recogniz ing  a  45-day s l i p  i n  t h e  i n i t i a l  product ion 
c o n t r a c t  (from 30 September t o  8 November), General Bunker 
c r i t i c i z e d  what he  termed t h e  l e i s u r e l y  pace of t h e  program a t  
MICOM and c l a s s i f i e d  t h e  problems on t h e  FAAR a s  minor. Empha- 
s i z i n g  t h e  urgency of t h e  program and t h e  r e l a t i v e l y  low d o l l a r  
r i s k  involved,  he d i r e c t e d  t h a t  MICOM at tempt  t o  n e g o t i a t e  a t  
l e a s t  t h e  p r i c e  po r t ion  of t h e  c o n t r a c t u a l  a c t i o n  no l a t e r  than  
8 November. In  any event ,  t h e  c o n t r a c t  was t o  be  d e f i n i t i z e d  by 
30 November 1968 i f  a t  a l l  possible.19 On 27 September 1968, 

* 
Intvw, M. T. Cagle w Charles  H. Kirchner ,  CMO, 25 Feb 75. 
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Forty-two months la ter-21 months of which were spen t  i n  a  
product ion hold because of r e c u r r i n g  problems-the f i r s t  FAAR 
system was y e t  t o  reach  t h e  f i e l d  and DA s t a f f  o f f i c i a l s  found 
themselves s t and ing  be fo re  a  House appropr i a t ions  committee ad- 
m i t t i n g  t h a t  " the  dec i s ion  t o  produce, obviously,  i n  r e t r o s p e c t ,  
was no t  c o r r e c t .  . . ." DOD Appns f o r  1973, Hearings Before Sub- 
com of t h e  Com on Appns, House of Representa t ives ,  92d Congress, 
2d Session,  P a r t  F - Proc, p. 107. HDF. 



Genera l  Bunker a d v i s e d  LLCSFOR t h a t  t h e  c o n t r a c t u a l  d e l a y  would 
r e s u l t  i n  a 60-day s l i p p a g e  i n  a v a i l a b i l i t y  o f  FAAR equipment t o  
t h e  u s e r ,  and r e q u e s t e d  a p p r o v a l  of t h e  LP c l a s s i f i c a t i o n  a c t i o n  
by 25 ~ c t o b e r . ~ ~  

(U) E a r l y  i n  October  1968, f o l l o w i n g  s e v e r a l  team v i s i t s  t o  
s a n d e r s '  p l a n t ,  t h e  DCGIADS o f  MICOM w r o t e  t h e  p r e s i d e n t  o f  t h e  
company e x p r e s s i n g  concern  o v e r  t h e  l a c k  o f  p r o g r e s s  i n  meet ing 
hardware and documentat ion d e l i v e r i e s  and t h e  r e s u l t a n t  impact  on 
t h e  proposed p r o d u c t i o n  program. Emphasizing t h a t  any f u r t h e r  
d e l a y s  cou ld  s e r i o u s l y  j e o p a r d i z e  t h e  planned procurements ,  h e  
urged t h a t  t h e  n e c e s s a r y  r e s o u r c e s  b e  a p p l i e d  t o  a s s u r e  s u c c e s s f u l  
complet ion of t a s k s  i n  t h e  v e r y  c r i t i c a l  p e r i o d  ahead.  21 

(U) On 24 October  1968, ACSFOR approved t h e  LP c l a s s i f i c a t i o n  
a c t i o n  f o r  i n i t i a l  procurement of 90 FAAR's, 935 RAID u n i t s ,  57 
OMS'S, and 24 FMTs's .22 The 2 112-ton M35A2 v e h i c l e  was des ig -  
n a t e d  as t h e  pr ime mover f o r  t h e  FMTS and as t h e  i n t e r i m  FAAR 
v e h i c l e  pending a v a i l a b i l i t y  of t h e  1 114-ton M561 Gama Goat. The 
o f f i c i a l  i d e n t i f i c a t i o n  o f  t h e  major l i n e  i t e m s  was as fo l lows :23  

Radar S e t ,  ANIMPQ-49 (XO-1) - Mounted on M561 V e h i c l e  
Radar S e t ,  ANIMPQ-49 (XO-2) - Mounted on M35A2 V e h i c l e  
Disp lay  S e t ,  T a r g e t  Alert Data (RAID), ANIGsQ-137 (XO-1) 
T e s t  S e t ,  Radar:  ANIMPM-59 (XO-1) (OMTSIFAAR) 
T e s t  S e t ,  Radar: ANIMPM-57 (XO-1) (FMTsIFAAR) 

ACSFOR had approved t h e  Mark X I 1  (ANITPX-50) IFF set f o r  l i m i t e d  
p r o d u c t i o n  on 8 March 1968. Fol lowing t h i s  a p p r o v a l ,  ECOM had 
c o n t r a c t e d  w i t h  t h e  H a z e l t i n e  Corpora t ion ,  on 1 3  March, f o r  M 
1968 procurement of 23 ANITPX-50 IFF sets t o  meet l e a d t i m e  
r e q u i r e m e n t s  of t h e  M 1969 FAAR procurement.  Limited d e l i v e r i e s  
were  schedu led  t o  b e g i n  i n  March 1969. 24 

(U) I n  t h e  meantime, MICOM r a n  i n t o  c o n t r a c t u a l  d i f f i c u l t i e s  

2 0 ~ ~  AMC-36330, DCG, AMC, t o  ACSFOR, 27 Sep 68.  CMO F i l e s .  
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wi th  Sanders. The l a s t  submission of drawings was r e j e c t e d  
because of inadequacies ,  p l ac ing  t h e  Engineering Release Record 
(ERR) due d a t e  of 8  November 1968 i n  jeopardy. A s  of 24 October 
1968, p r i c e  agreements had been reached on a l l  i tems except  d i r e c t  
l abo r  hours. The Government's e s t ima te  f o r  t h e  t o t a l  c o n t r a c t  was 
$15.5 m i l l i o n ,  whereas t h e  c o n t r a c t o r ' s  l a t e s t  o f f e r  was about 
$16.8 mi l l i on .  S ince  Sanders r e j e c t e d  t h e  Government ' s l a s t  o f f e r  , 
i t  was ev ident  t h a t  a t  l e a s t  a  week beyond t h e  8 November t a r g e t  
d a t e  would be needed t o  complete nego t i a t i ons .  Moreover, t h e  
requirement f o r  ASA(I&L) * approval  of t h e  product ion c o n t r a c t  and 
t h e  l a c k  of an ERR product ion base  l i n e  made e a r l y  d e f i n i t i z a t i o n  
of a  c o n t r a c t  imprac t icable .  Est imates  a s  t o  when t h e  ERR would 
be accep tab le  ranged from 8 November 1968 t o  t he  f i r s t  of January 
1969. 

(U) The Procurement & Product ion D i r e c t o r a t e  recommended t h a t  
MICOM r eques t  a  r e l e a s e  t o  l e t  a  l e t t e r  c o n t r a c t  f o r  up t o  100 
percent  of  t h e  nego t i a t ed  c o n t r a c t  p r i c e ,  t h a t  d e l i v e r y  be 
e s t a b l i s h e d  on an  8-month product ion leadt ime,  and t h a t  t h e  
c o n t r a c t  provide  f o r  l o s s  of f e e  f o r  l a t e  de l ive ry .  The con- 
t r a c t o r  had proposed a  6-month d e l i v e r y  schedule ;  however, a  
MICOM team eva lua t ion  concluded t h a t  t h e  most o p t i m i s t i c  schedule 
t h a t  would be reasonable ,  us ing  t h e  p i l o t  l i n e  f o r  t h e  product ion 
u n i t s ,  would be  8 months. This product ion leadt ime would mean a  
90-day de lay  i n  d e l i v e r y  of t h e  product ion u n i t s .  The c o n t r a c t  
n e g o t i a t i o n s  would be based on t h e  con f igu ra t ion  t h a t  was t o  be 
depic ted  on t h e  documentation t o  be  r e l ea sed  by ERR a s  of 8  
November 1968, r e g a r d l e s s  of t h e  d a t e  on which t h e  ERR was f i n a l l y  
approved. The 90-day l e t t e r  c o n t r a c t  would s t i p u l a t e  t h a t  t h e  
nego t i a t ed  p r i c e  was based on t h e  ERR t o  be  r e l e a s e d  a t  a  l a t e r  
d a t e  and t h a t  t h e  c o n t r a c t o r  would make a l l  product ion u n i t s  on 
t h e  p i l o t  l i n e .  25 

(U) I n  mid-November 1968, t h e  n e g o t i a t i o n  of c o n t r a c t  c o s t s  
s t i l l  had no t  been f i n a l i z e d ,  and t h e r e  was evidence t h a t  t h e  
de lay  might cont inue  u n t i l  completion of documentation, which had 
s l i pped  i n t o  December. During a  dec i s ion  b r i e f i n g  t o  t h e  DCG of 
AMC, on 15  November, M I C O M  r e p r e s e n t a t i v e s  recommended awarding 
a  l e t t e r  c o n t r a c t  when a  f i r m  p r i c e  could be n e g o t i a t e d ,  t hen  
f i n a l i z i n g  t h e  c o n t r a c t  a f t e r  r e l e a s e  of a l l  documentation. The 
previous 2-month s l i p  i n  product ion r o l l - o f f  had now become 
4 months because of t h e  a d d i t i o n a l  2  months added f o r  product ion 
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leadt ime.  A s  a r e s u l t ,  i n i t i a l  a v a i l a b i l i t y  of equipment t o  CONARC 
f o r  t h e  t r a i n i n g  base would s l i p  from May and June 1969 ' to  t h e  end 
of October 1969, wi th  a commensurate de lay  i n  a v a i l a b i l i t y  of 
equipment t o  t a c t i c a l  u n i t s .  CONARC had s t a t e d  t h a t  5 112 months 
were r equ i r ed  a f t e r  a v a i l a b i l i t y  of hardware f o r  p repa ra t ion  of 
t r a i n i n g  courses .  This  would pu t  f i r s t  a v a i l a b i l i t y  of equipment 
t o  CONARC t roops  a t  mid-April 1 9 7 0 . ~ ~  Following t h e  d e c i s i o n  
b r i e f i n g ,  t h e  Conunanding General of MICOM was d i r e c t e d  t o  "obtain 
a l e t t e r  c o n t r a c t  by Tuesday 19 Nov o r  c a l l  General Bunker. 112 7 

(U) The M i s s i l e  Cormnand executed t h e  i n i t i a l  (FY 1969) pro- 
duc t ion  c o n t r a c t  wi th  Sanders Assoc ia tes  on 29 November 1968. 
L e t t e r  c o n t r a c t  DA-AH01-69-C-0749 was funded f o r  $7,500,000 (one- 
h a l f  of t h e  t o t a l  es t imated  d e f i n i t i v e  con t r ac t )  and covered a 
60-day performance per iod ,  which was l a t e r  extended t o  90 days. 
The d e f i n i t i z e d  c o n t r a c t  was s igned on 29 February f o r  $14,302,133. 
A modi f ica t ion  i s sued  i n  June 1969 reduced t h e  t o t a l  c o n t r a c t  
p r i c e  t o  $14,196,750, i nc lud ing  a t a r g e t  p r o f i t  of $1,406,885. 
The major l i n e  i tems  procured and t h e  product ion d e l i v e r y  schedule 
were a s  fo l lows:  

Item - G X  
FAAR AN/MPQ-49 (XO-2) w M35A2 Vehicle  7 2 
FAAR AN/TPQ-32 (XO-1) Unmounted 7 
FAAR AN/TPQ-32 (XO-1) w/o S h e l t e r ,  

Generator,  o r  Vehicle  11 
RAID, AN/GSQ-137 (XO-1) 9 35 
OMTS , ANIMPM-59 5 7 
l%TS, ANIMPM-57 19 
FMTS, w/o S h e l t e r  5 

Del ivery Schedule 

J u l  69 - Jun 70 
Sep 69 - Dec 69 

Sep 69 - Dec 69 
J u l  69 - Jun 70 
J u l  69 - Jun 70 
J u l  69 - Jun 70 
Sep 69 - Nov 69 

(U) I n  a d d i t i o n  t o  t h e  i n i t i a l  product ion c o n t r a c t ,  Sanders 
Assoc ia tes  rece ived  o t h e r  FY 1969 i n d u s t r i a l  c o n t r a c t s  t o t a l i n g  
$5,895,743, a long wi th  a $997,450 R&D c o n t r a c t  (DA-AH01-69-C-1136) 
on 3 February 1969, f o r  follow-on development of t h e  FAAR system. 26 

26(1)  Sum of Remarks by COL Robert C. Daly, 15  Nov 68. CMO 
F i l e s .  (2) CVADS PM2P Prog Repts ,  FY 69. RHA Bx 14-7. 

2 7 ~ ~  AMC-40489, CVADS PM t o  CG,  MICOM, 15  Nov 68. CMO F i l e s .  

28(1) MICOM Contr L i s t i n g s ,  1 J u l  72, 1 Apr 73, & 1 Oct 73. 
HDF. (2) Also see  CMO Contr F i l e s  & Table 10 ,  Chapter X. 
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CHAPTER X 
1;. 

(12)  EVOLUTION OF THE STANDARD FAAR SYSTEM (U) 

(U) The ink  had s c a r c e l y  d r i e d  on the  i n i t i a l  i n d u s t r i a l  
c o n t r a c t  when i t  became abundantly c l e a r  t h a t  t h e  product ion 
dec i s ion  was a  grave mistake. La te  d e l i v e r i e s  of accep tab le  
hardware and cont inuing t echn ica l  problems r e q u i r i n g  major re-  
design l e d  t o  t h e  suspension of s e r v i c e  t e s t s  i n  March 1969 and 
a  stop-work o rde r  on t h e  product ion c o n t r a c t  i n  J u l y  1969, wi th  
a  consequent s t r e t c h o u t  i n  t h e  s e r v i c e  a v a i l a b i l i t y  d a t e  and an 
e s c a l a t i o n  i n  program c o s t s .  During t h e  product ion hold,  which 
l a s t e d  f o r  some 21 months, t h e  program e f f o r t  was concentrated on 
s o l u t i o n s  t o  system shortcomings and d e f i c i e n c i e s ,  updat ing of 
documentation, and acceptance t e s t s  of t h e  two modified APE sys- 
tems. Product ion resumed i n  Apr i l  1971 and t h e  f i r s t  u n i t  was 
accepted by t h e  Army 7 months l a t e r ,  i n  November. The f i r s t  FAAR 
u n i t  was deployed i n  December 1972-some 3 years  a f t e r  i n i t i a l  
deployment of t he  CHAPARRAL-and t h e  system was c l a s s i f i e d  a s  
Standard A i n  February 1973. The engineer ing  design,  development, 
and t e s t  e f f o r t  cont inued t o  varying degrees through FY 1973, 
i nc reas ing  t h e  RDTE c o s t  from t h e  i n i t i a l  e s t ima te  of $5,945,000 
f o r  t h e  1965-71 per iod ,  t o  $9,504,000 f o r  t h e  1965-73 per iod .  The 
ad jus t ed  p r i c e  of t h e  i n i t i a l  product ion c o n t r a c t  from $14,196,750 
t o  $27,576,889, and t h e  product ion l i n e  standby cos t  of $1,723,240, 
t oge the r  wi th  r e t r o f i t  c o s t s  and r e l a t e d  expenses,  drove up the  
t o t a l  PEMA funding requirements  and s i g n i f i c a n t l y  reduced t h e  c o s t  
e f f e c t i v e n e s s  of t he  FAAR system. 

Suspension of Serv ice  Tes ts  

(U) TECOM t e s t i n g  of t he  FAAR pro to type  system began i n  March 
1968 and continued u n t i l  March 1969. During t h i s  per iod  of 1 yea r ,  
engineer ing  t e s t s  were conducted a t  WSMR; Aberdeen Proving Ground; 
Army E lec t ron ic  Proving Ground; Fo r t  Huachuca, Arizona; and t h e  
General Equipment Test  Ac t iv i ty  (GETA), Fo r t  Lee, V i rg in i a .  The 
Army A i r  Defense Board conducted t h e  i n i t i a l  phase of s e r v i c e  
t e s t s  a t  Fo r t  B l i s s ,  Texas, between September 1968 and March 1969. 
The f a c t  t h a t  t h e  FAAR system possessed numerous shortcomings was 
brought ou t  very e a r l y  i n  t h e  s e r v i c e  t e s t  program and be fo re  
award of t h e  f i r s t  product ion con t r ac t .  I n  a  l e t t e r  t o  MICOM, on 
25 October 1968, t h e  A i r  Defense Board l i s t e d  42 mechanical and 
e l e c t r i c a l  shortcomings i n  t h e  system. The equipment was re turned  
t o  Sanders f o r  c o r r e c t i v e  a c t i o n ,  de lay ing  t h e  s e r v i c e  t e s t  u n t i l  



18  November 1968. 

(U) A t  f i r s t ,  i t  was thought t h a t  t h e  t e c h n i c a l  problems 
encountered i n  t h e  s e r v i c e  t e s t s  were minor i n  n a t u r e  and could 
be r e a d i l y  cor rec ted .  As t ime went by, however, it became 
inc reas ing ly  apparent  t h a t  t h e  system was u n s u i t a b l e  f o r  Army 
use  and t h a t  major r edes ign  would be necessary  t o  meet t h e  QMR. 
Consequently, t h e  s e r v i c e  t e s t s  were terminated i n  March 1969 and 
t h e  program was r e tu rned  t o  an engineer ing  design t e s t  s t a t u s .  

\k ( e )  The suspension of t e s t s  was based on t h e  need t o  improve 
r ada r  performance i n  four  c r i t i c a l  a r e a s :  d e t e c t i o n  of slow- 
moving low a l t i t u d e  t a r g e t s ;  d e t e c t i o n  of h igh  a l t i t u d e  c lose- in  
t a r g e t s  ( e l eva t ion  coverage up t o  30' r equ i r ed ,  18" achieved);  
d e t e c t i o n  of t a r g e t s  f l y i n g  c ros s ing  courses ;  and e l e c t r o n i c  
countermeasure s u s c e p t i b i l i t y .  Other t e c h n i c a l  problems cont r ib-  
u t i n g  t o  t h e  dec i s ion  included i n c o m p a t i b i l i t i e s  between the  r ada r  
and AN/TPX-50 IFF equipment (e .g . ,  ambiguous IFF t a r g e t  d i s p l a y  on 
t h e  Plan P o s i t i o n  I n d i c a t o r  scope and u n r e l i a b l e  c o m u n i c a t i o n s  
between t h e  r a d a r  and t h e  RAID d i s p l a y  on a number of channels ) ;  
excess ive  warmup time (5 minutes r equ i r ed ,  15  minutes achieved) ;  
excess ive  emplacement t ime (20 minutes r equ i r ed ,  67 minutes 
achieved);  and excess ive  march o rde r  t ime (15 minutes r equ i r ed ,  
50 minutes achieved) .  

Suspension of Product ion 

(U) A t  t h e  time of t h e  dec i s ion  t o  suspend s e r v i c e  t e s t s ,  
t h e  plan was t o  v a l i d a t e  c o r r e c t i v e  a c t i o n s  wi th  a s  much engineer- 
i n g  des ign  t e s t  a s  p o s s i b l e ,  t hen  inco rpora t e  t h e  changes i n t o  an 
APE model f o r  resumption of t h e  s e r v i c e  t e s t  i n  June 1969. This 
p lan  was p red ica t ed  on t h e  APE d e l i v e r i e s  i n  May, w i th  a 30-day 
MICOM acceptance t e s t  program. By t h e  end of May 1969, however, 
t h e  APE e f f o r t  had s l i pped  some 5 months, s e t t i n g  t h e  resumption 
of s e r v i c e  t e s t s  back t o  1 November 1969. 

(U) The program s l ippage  was a t t r i b u t e d  p r imar i ly  t o  problems 
encountered i n  t h e  manufacture and d e l i v e r y  of Spec ia l  Acceptance 

'(1) CVADS PM2P Prog Rept,  2d Qtr FY 69. RHA Bx 14-7. (2) 
H i s t  Rept, CMO, FY 69, p. 11. HDF. (3 )  TECOM Rept, FUR Presn t o  
CG, AMC, 31 J u l  69. RHA Bx 14-8. (4) CHAP/FAAR Bfg t o  BG Edwin I. 
Donley, CG, M I C O M ,  26 Nov 69. RHA Bx 14-8. (5) CMO Rept, FUR 
Tech Review a s  Presented t o  CG M I C O M  on 1 3  May 69, AMC S t a f f  on 16 
May 69, & DA S ta f f  on 20 May 69. RHA Bx 14-8. 



In spec t ion  ~ ~ u i ~ m e n t *  (SAIE) under a companion con t r ac t  t o  t h e  APE 
e f f o r t .  The SAIE program was plagued wi th  l a t e  d e l i v e r y  of hard- 
ware and poor documentation, schematics ,  and i n s t r u c t i o n a l  manuals. 
Overr iding t h e s e  problems was a q u a l i t y  con t ro l  cond i t i on ,  
p a r t i c u l a r l y  i n  t h e  a r e a  of so lde r ing .  The acceptance of  SAIE 
items proceeded very s lowly and, s i n c e  t h i s  equipment paced 
assembly of t h e  f i r s t  APE model, i t  had a s i g n i f i c a n t  impact on 
t h e  product ion e f f o r t .  Moreover, t h e  q u a l i t y  of workmanship on 
some cab le  harnesses  and p r i n t e d  c i r c u i t  boards f o r  t h e  f i r s t  APE 
model was unacceptable ,  r e q u i r i n g  cons iderable  rework and, i n  some 
cases ,  remanufacture. Although t h e  con t r ac to r  had begun t o  show 
marked improvement, de lays  caused by t h e  manufacturing problems 
precluded t h e  15  May d e l i v e r y  d a t e  f o r  t h e  two APE models. 2 

(U) Because of unresolved t e c h n i c a l  problems and de lays  i n  
t h e  APEISAIE program, MICOM i s sued  a stop-work order  a g a i n s t  
sanders '  product ion con t r ac t  e f f e c t i v e  25 J u l y  1969. During t h e  
product ion hold,  t h e  c o n t r a c t o r  was t o  use  no f u r t h e r  overt ime,  
employ no new personnel ,  and p l ace  no f u r t h e r  o r d e r s  wi th  sub- 
c o n t r a c t o r s  f o r  m a t e r i a l s  o r  s e r v i c e s .  No subcon t r ac t s ,  however, 
were t o  be terminated. The es t imated  c o s t  of  t h e  stop-work o rde r  
was $137,500 pe r  month.3 Sanders was f i n a l l y  pa id  $1,723,240 i n  
standby c o s t s  i n  o r d e r  t o  keep t h e  product ion l i n e  and t h e  engi- 
neer ing  f o r c e  i n t a c t ,  t o  i n s u r e  r e t e n t i o n  of key product ion 
personnel ,  and t o  update  and complete a l l  product ion drawings i n  
consonance wi th  des ign  changes made during t h e  product ion hold.  4 

* 
This  i n d u s t r i a l  t e s t  equipment would be  c e r t i f i e d  a s  a s tandard  
and used on t h e  product ion l i n e  by t h e  Defense Contract  Adminis- 
t r a t i o n  Serv ices  (DCAS) in spec to r s .  Its 20 s t a t i o n s  would t e s t  
and a s s u r e  acceptab le  q u a l i t y  components and subsystems and, 
f i n a l l y ,  t h e  l a s t  s t a t i o n  would check t h e  e n t i r e  system be fo re  
o f f e r i n g  t h e  r ada r  f o r  s a l e  t o  t h e  Government. This  sequence 
was necessary  t o  meet f u l l  c o n t r a c t u a l  requirements .  De l ive r i e s  
under t h e  product ion c o n t r a c t  were p red ica t ed  on s u c c e s s f u l  com- 
p l e t i o n  of t h e  requirements  of both t h e  APE and SAIE c o n t r a c t s .  
The SAIE could no t  be f u l l y  accepted by t h e  Government u n t i l  t h e  
two APE u n i t s  had s u c c e s s f u l l y  passed a c r o s s  t h e  20 s t a t i o n s ,  
thus  proving t h e  p i l o t  product ion l i n e .  

Z B i d .  

3(1) H i s t  Rept, CMO, FY 70, p .  6. HDF. (2) CVADS PMP Prog 
Repts,  4 t h  Qtr, FY 69, & 2d Qtr, FY 70. RHA Bx 14-7. 

(1) B i d .  (2) DOD Appns f o r  1973, Hearings Before Subcom of 
t h e  Com on Appns, House of Represen ta t ives ,  92d Congress, 2d 
Session,  P a r t  F - Proc, p. 108. HDF. 



The Long Road t o  Recovery 

(U) E f f o r t s  t o  e s t a b l i s h  s p e c i f i c  hardware improvements f o r  
DA approva l  dominated t h e  f i r s t  h a l f  of  FY 1970. Shor t l y  a f t e r  
i s suance  of t h e  product ion  hold ,  agreement was reached wi th  AMC 
on recommendations f o r  hardware improvements. The CDC concurred 
i n  t h e  recommendations; however, CONARC f e l t  t h a t  more changes 
would be r equ i r ed  f o r  s a t i s f a c t o r y  r a d a r  e l e v a t i o n  coverage. LTG 
Henry A. Miley, Jr., who had rep laced  LTG William B. Bunker a s  DCG 
of AMC, he ld  a  FAAR review,  on 29 September 1969, t o  r e s o l v e  t h i s  
d i f f e r e n c e  of opinion.  Two b a s i c  approaches were considered:  

1. Modif ica t ion  of t h e  c u r r e n t  model t o  permit  performance 
under t h e  u sua l  f i e l d  cond i t i ons ,  w i t h  wind v e l o c i t i e s  up t o  32 
knots ,  and l i m i t e d  compliance w i th  t h e  DA-approved QMR. These 
mod i f i ca t i ons  were designed t o  c o r r e c t  a l l  d e f i c i e n c i e s  uncovered 
dur ing  ET/ST except  t h e  antenna e l e v a t i o n  coverage and d r i v e  and 
t h e  RAID r e c e i v e r  d i f f i c u l t i e s .  

2. A l l  of t h e  above mod i f i ca t i ons ,  p l u s  a  redesigned antenna 
and antenna d r i v e  system, and c o r r e c t i o n  of t h e  RAID r e c e i v e r  
d e f i c i e n c i e s .  The r e s u l t i n g  system would comply wi th  t h e  QMR a s  
n e a r l y  a s  t e c h n i c a l l y  p r a c t i c a l .  

General Miley d i r e c t e d  t h a t  an in-depth s tudy  be made by a  team 
c o n s i s t i n g  of AMC, CDC, and CONARC r e p r e s e n t a t i v e s  t o  determine i f  
t h e  c u r r e n t  r a d a r  e l e v a t i o n  coverage c h a r a c t e r i s t i c s  were s u f f i -  
c i e n t  t o  provide adequate  a l e r t i n g  in format ion  t o  t h e  a i r  defense  
weapons. 

(U) As  a  r e s u l t  o f  t h e  in-depth s tudy  and d i scus s ions  wi th  
ACSFOR, General Miley,  on 4  November 1969, decided t o  cont inue  t h e  
engineer ing  s e r v i c e s  and r e l a t e d  e f f o r t  f o r  a  pe r iod  of n o t  more 
than 6  months a t  a  c o s t  n o t  t o  exceed $2 m i l l i o n ,  f o r  t h e  purpose 
of completing acceptance  tests of  t h e  two APE models by t h e  end of 
January 1970. A t  t h a t  t i m e ,  ano ther  review would be made t o  de- 
termine a p p r o p r i a t e  a c t i o n  concerning con t inua t ion  of t h e  program. 
H e  appointed D r .  Craig M. Crenshaw, Chief S c i e n t i s t  of AMC, a s  
chairman of an Ad Hoc committee t o  accomplish an independent 
e v a l u a t i o n  of a  s p e c i a l  FAAR demonstrat ion test i n  January 1970 
and make recommendations r ega rd ing  t h e  adequacy of t h e  r a d a r  
des ign  and performance f o r  t h e  resumption of product ion.  The 
committee cons i s t ed  of members from AMC, CDC, CONARC, ECOM, MICOM, 
and Harry Diamond Labora tor ies .  5  

5(1)  CHAPIFAAR Bfg f o r  BG Edwin I. Donley, CG, M I C O M ,  26 Nov 
69. RHA Bx 14-8. (2) CVADS PMP Prog Rept ,  2d Qtr, FY 70. RHA Bx 
14-7. ( 3 )  H i s t  Rept ,  CMO, FY 70, pp. 6-8. HDF. 



(U) During t h e  las t  2  weeks o f  January  1970,  APE model # I ,  
w i t h  m o d i f i c a t i o n s  t o  c o r r e c t  d e f i c i e n c i e s  observed i n  t h e  s e r v i c e  
test ,  underwent a s p e c i a l  demons t ra t ion  test  a t  F o r t  B l i s s  under 
t h e  d i r e c t i o n  of D r .  Crenshaw's Ad Hoc committee. A f t e r  an  
e v a l u a t i o n  of t h e  demons t ra t ion ,  t h e  committee concluded t h a t  t h e  
r a d a r ,  w i t h  d e s i g n  f i x e s ,  was v e r y  s a t i s f a c t o r y  and t h a t  i ts  per-  
formance n e a r l y  m e t  QMR requ i rements  f o r  volume coverage  w i t h o u t  
d e g r a d a t i o n  t o  t h e  v e r y  low t a r g e t  (25-50 f e e t  above t e r r a i n ) .  
However, a QMR waiver  would b e  r e q u i r e d  on t h e  e l e v a t i o n  a n g l e  
coverage.  The committee recommended t h a t  l i m i t e d  p r o d u c t i o n  b e  
under taken  f o r  t h e  purpose  o f  ET/ST and t r a i n i n g  b a s e  r e q u i r e m e n t s ;  
t h a t  f u l l  p r o d u c t i o n  b e  de layed  u n t i l  complet ion o f  s e r v i c e  tests;  
and t h a t  t h e  p r o d u c t i o n  s c h e d u l e  a l l o w  s u f f i c i e n t  f l e x i b i l i t y  f o r  
thorough q u a l i t y  e n g i n e e r i n g  and documentat ion.  6  

(U) As a r e s u l t  of t h e  above e v a l u a t i o n  and a subsequen t  
b r i e f i n g  t o  General  ~ i l e y  on c o s t s  and s c h e d u l i n g  r e l a t i n g  t o  t h e  
resumpt ion  o f  p r o d u c t i o n ,  let ters were s e n t  t o  t h e  Army Chief of 
S t a f f  and t h e  Chief o f  Research & Development, on 25 March 1970,  
i n d i c a t i n g  AMC's  recommendations and CDC and CONARC concur rences  
t h e r e i n .  Inc luded  i n  t h e  recommendations was a r e q u e s t  f o r  
$21,051,000 of PEMA funds  t o  pe rmi t  r esumpt ion  o f  l i m i t e d  produc- 
t i o n  under t h e  FY 1969 c o n t r a c t  and con t inuance  of t h e  FAAR program 
th rough  FY's 1970, 1971, and 1972. Of t h i s  amount, M I C O M  a l r e a d y  
had $1.2 m i l l i o n  i n  p r e v i o u s l y  a u t h o r i z e d  funds ,  p l u s  a n  a d d i t i o n a l  
$2 m i l l i o n  which c o u l d  b e  reprogrammed f o r  use  i n  FY 1970, l e a v i n g  
a b a l a n c e  of $17,851,000 i n  new PEMA money f o r  t h e  FY 1970-72 
p e r i o d .  I n  A p r i l  1970, MICOM r e c e i v e d  $4,122,000 i n  FY 1969 f u n d s  
t o  s u p p o r t  t h e  p r o d u c t i o n  e f f o r t ,  a l o n g  w i t h  $13,663,000 i n  FY 
1970 funds  t o  pay s tandby  c o s t s ,  s t a r t - u p  c o s t s ,  and r e l a t e d  
e f f o r t  i n  s u p p o r t  o f  t h e  FY 1969 p r o d u c t i o n  c o n t r a c t .  

(U) S i n c e  t h e  i n i t i a l  LP c l a s s i f i c a t i o n  f o r  FY 1969 procure-  
ment had e x p i r e d  on 3 1  October 1969, AMC r e q u e s t e d  a t i m e  e x t e n s i o n  
f o r  t h e  p r e v i o u s l y  approved LP q u a n t i t i e s  o f  90 FAAR's, 935 RAID 
u n i t s ,  57 OMTS's, and 24 Support  Maintenance T e s t  S e t s  (SMTS1s)- 
f o r m e r l y  r e f e r r e d  t o  as F i e l d  Maintenance T e s t  S e t s .  ACSFOR 
extended t h e  e x p i r a t i o n  d a t e  f o r  t h e s e  i t e m s  t o  1 0  October 1971. 7  

(1 )  Rept of FAAR Ad Hoc Sp Eva1 Corn, 3  Feb 70. Atchd as 
i n c l  t o  AMCTCM 7903, Mtg No. 7-70. RSIC. (2 )  TECOM H i s t  Sum, 
FY 73, p. 31. 

7 ( 1 )  H i s t  Rept,  CMO, FY 70, pp. 8-9. HDF. (2 )  L t r ,  DCG, AMC, 
t o  ACSFOR, 3  Apr 70, s u b j :  Time Extens ion  of LP-U f o r  FAAR Sys,  & 
1st I n d ,  ACSFOR t o  CG,  AYC, 1 0  Apr 70. Atchd as i n c l  t o  AMCTCM 
7903, Mtg No. 7-70. RSIC. 



(U) With Genera l  Fl i ley 's  app rova l ,  MICOM awarded Sanders  two 
c o n t r a c t s ,  i n  A p r i l  1970, f o r  FAAR p i l o t  p roduc t i on  eng inee r i ng  
and p roduc t i on  eng inee r i ng  s e r v i c e s  t o  upda te  hard  m o d i f i c a t i o n s  
on t h e  two APE systems,  which became known as P i l o t  Produc t ion  
Engineer ing (PPE) models. Con t r ac t  DA-AH01-70-C-0997 w a s  awarded 
on 11 A p r i l  1970, i n  t h e  amount of $4,329,785, f o r  p roduc t i on  
eng inee r i ng  s e r v i c e s  du r ing  t h e  p e r i o d  A p r i l  t o  December 1970. 
The pe r i od  of  performance was la ter  extended t o  1 June  1971, t o  
permi t  complet ion of r a d a r  and SMTS tests, assembly of  t h e  SMTS 
and SAIE, suppo r t  t o  t h e  P h y s i c a l  Con f igu ra t i on  Audi t ,  and com- 
p l e t i o n  and v a l i d a t i o n  of  DA t e c h n i c a l  manuals. The a d d i t i o n a l  
manhours and funds  needed t o  complete t h e  e f f o r t  i n c r e a s e d  t h e  
v a l u e  of t h e  c o n t r a c t  by $2,771,738, from $4,329,785 t o  $7,101,523. 
The purpose of Cont rac t  DA-AH01-70-C-0996, awarded on 11 A p r i l  1970 
f o r  $1,268,778, was t o  con t i nue  t h e  p i l o t  p roduc t i on  eng inee r i ng  
t a s k s  no t  completed under t h e  APE c o n t r a c t  (DA-AH01-68-C-1930). 
The f i n a l  v a l u e  of Cont rac t  C-0996, which e x p i r e d  i n  December 1970, 
was $1,329,627.~ 

(U) With t h e  award of t h e  p i l o t  p roduc t i on  eng inee r i ng  
c o n t r a c t  (C-0996), i n  A p r i l  1970, t h e  o r i g i n a l  APE c o n t r a c t  
(C-1930) was set a s i d e .  Subsequent n e g o t i a t i o n s  t o  c l o s e  o u t  
t h e  APE c o n t r a c t  were c h a r a c t e r i z e d  by c la ims  and counte rc la ims  
between Sanders  Assoc i a t e s  and t h e  Con t r ac t i ng  O f f i c e r .  Sanders  
c la imed t h a t  a l l  requ i rements  of  t h e  c o n t r a c t  had been m e t  and 
f i l e d  a c la im,  i n  March 1970,  f o r  $4,157,000 based upon a l l e g e d  . 
c o n s t r u c t i v e  changes and l a t e  and u n s u i t a b l e  Government-furnished 
equipment. A f t e r  a thorough rev iew of t h e  c la im,  t h e  Con t r ac t i ng  
O f f i c e r  adv i s ed  t h e  c o n t r a c t o r ,  on 1 4  May 1971, t h a t  h e  was 
e n t i t l e d  on ly  t o  $828,596. A t  t h e  same t i m e ,  t h e  Con t r ac t i ng  
O f f i c e r  f i l e d  a coun t e r c l a im  a s s e r t i n g  t h e  Government's e n t i t l e -  
ment t o  payment of $1,682,660, because  of  s a n d e r s t  f a i l u r e  t o  
complete a l l  t h e  e f f o r t  r e q u i r e d  under t h e  f i xed -p r i c e  c o n t r a c t .  
Sanders  promptly appealed t h i s  dec i s i on .  When a s e r i e s  of  
meet ings  between Sanders  Assoc i a t e s  and t h e  MICOM l e g a l  s t a f f  
f a i l e d  t o  produce an  agreement ,  t h e  Commander of MICOM, i n  
October 1971, d i r e c t e d  t h a t  one f i n a l  e f f o r t  be  made t o  r e ach  a 
s e t t l e m e n t ,  w i t h  l i m i t a t i o n s .  These d i s c u s s i o n s  r e s u l t e d  i n  a 
b i l a t e r a l  c o n t r a c t  m o d i f i c a t i o n ,  whereby t h e  Government withdrew 
i t s  coun t e r c l a im  f o r  $1,682,660 and t h e  APE c o n t r a c t  p r i c e  was 

8(1) H i s t  Rept ,  CMO, N 70, p .  8. HDF. (2) Fac t  Shee t ,  CMO, 
6  Jan  71, s u b j :  Fac t  Shee t  f o r  CG AMC - S t a  of FAAR Program a s  of 
5  Feb 71. Atchd as i n c l  t o  L t r ,  LTC Monte J. H a t c h e t t ,  Chf, CMO, 
t o  CG, AMC, undtd,  s u b j :  same. RHA Bx 14-8. (3) Also see CMO 
Contr F i l e  & MICOM Contr L i s t i n g ,  1 J u l  72. 



i n c r e a s e d  by $2,189,524, from $1,562,593 t o  $3,752,117. There  was 
a n  a d d i t i o n a l  amount o f  $24,341 f o r  GFE i t e m s ,  r a i s i n g  t h e  t o t a l  
APE p r o j e c t  r equ i rement  t o  $3,776 ,458.9 

(U) Meanwhile, t h e  C o n t r a c t i n g  O f f i c e r ,  i n  c o n j u n c t i o n  w i t h  
t h e  CHAPARRAL Management O f f i c e ,  proceeded w i t h  e f f o r t s  t o  r e i n -  
s t a t e  t h e  p r o d u c t i o n  c o n t r a c t  amid mounting concern  over  t h e  
c o n t r a c t o r ' s  a b i l i t y  t o  produce a s a t i s f a c t o r y  p roduc t  i n  a t i m e l y  
and c o s t  e f f e c t i v e  manner. To minimize s t a n d b y  c o s t s ,  t h e  i n i t i a l  
p l a n  f o r  resumption o f  p r o d u c t i o n  was p r e d i c a t e d  on t h e  e a r l y  
p r o d u c t i o n  o f  seven  r a d a r s  t o  t h e  M E  /I2 c o n f i g u r a t i o n .  These 
seven  r a d a r s ,  r e f e r r e d  t o  as Block I u n i t s ,  were  t o  b e  d e l i v e r e d  
by June  1971. They would b e  r e t r o f i t t e d  t o  t h e  M E  /I1 (Block 11)  
c o n f i g u r a t i o n .  Upon complet ion of t h e  C o n f i g u r a t i o n  Audi t  Review 
(CAR) i n  January  1971,  t h e  new Engineer ing  Re lease  Record would 
be  i n c o r p o r a t e d  i n t o  t h e  p r o d u c t i o n  c o n t r a c t ,  which would change 
t h e  c o n f i g u r a t i o n  t o  t h e  APE /I1 b a s e l i n e ,  and Block I1 u n i t s  ( t h e  
remain ing  83) would r o l l  o f f  t h e  p r o d u c t i o n  l i n e  t o  t h e  d e s i r e d  
des ign .  The test  program and r e t r o f i t  sequence were des igned  t o  
s u p p o r t  a t a c t i c a l  r e l e a s e  of t h e  sys tem i n  e a r l y  February  1972.1° 

(U) On 1 0  J u l y  1970, Sanders  s u b m i t t e d  a p r o p o s a l  f o r  t h e  
resumption of p r o d u c t i o n  by September a t  a c o s t  of $11,194,773 
o v e r  t h e  FY 1969 c o n t r a c t  p r i c e .  The C o n t r a c t i n g  O f f i c e r  r e j e c t e d  
t h i s  q u o t a t i o n  and r e q u e s t e d  new c o s t  and  d e l i v e r y  p r o p o s a l s ,  in-  
c l u d i n g  a w a r r a n t y  p r o v i s i o n  r e g a r d i n g  l i a b i l i t y  of t h e  company 
f o r  t h e  c o r r e c t i o n  of any d e s i g n  d e f i c i e n c i e s  which might  show up 
i n  t h e  end i tem. 11 

(U) A r e v i s e d  p r o p o s a l  f o r  t h e  f u l l  FY 1969 procurement 
program, s u b m i t t e d  on 1 5  September,  c a l l e d  f o r  an  a d d i t i o n a l  c o s t  
of $12.9 m i l l i o n ,  some $1.7 m i l l i o n  more t h a n  t h e  p r e v i o u s  quota- 
t i o n .  An in-depth  rev iew of  t h e  p r o p o s a l  and t h e  c o n t r a c t o r ' s  
performance,  i n c l u d i n g  3  weeks on s i t e  by a t e a m  o f  MICOM 
e n g i n e e r s  and s p e c i a l i s t s ,  d i s c l o s e d  numerous d e f i c i e n c i e s .  

'(1) SS AMSMI-1-88-71, D/PBP,  24 Jun 71,  s u b j  : Trf o f  Sanders  
A s s o c i a t e s  Indeb tedness  Case t o  COA, w L t r ,  DCG, MICOM, t h r u  CG,  
AMC, t o  COA, 30 Jun  71,  s u b j :  Trf  o f  Sanders  A s s o c i a t e s  Indebted-  
n e s s  Case. (2) L t r ,  DCG, MICOM, t o  CG, AMC, 7  J u l  71, s u b j :  M E  
FAAR, FY 68 Pdn Base P r o j  No. 1681166 (CHAP/VULCAN), w 2d I n d ,  
same t o  same, Oct 71. A l l  i n  HDF. 

1 0 ~ ~ ~ ~ / ~ ~ ~ ~  Bfg f o r  GEN G u t h r i e ,  28 May 70. RHA Bx 14-8. 

l l l tr ,  W. L. Armstrong, Contr  O f f ,  t o  Sanders  A s s o c i a t e s ,  I n c .  , 
30 J u l  70, n . s .  HDF. 



Labor r a t e s  were ove r s t a t ed  and m a t e r i a l  quotes  were f i l l e d  wi th  
e r r o r s ,  overs ta tements ,  and omissions. D i rec t  l abo r  and engineer- 
i ng  l abo r  were ove r s t a t ed .  The pre l iminary  manufacturing l ayou t  
had n o t  been updated. The c o n t r a c t  requi red  Sanders t o  ana lyze  
t h e  impact of changes on t h e  manufacturing p lan  and t o o l i n g ,  and 
t o  update t h e  p lans  and des igns  accordingly.  Nei ther  of t h e s e  
a c t i o n s  had been accomplished. Management w i t h i n  t h e  c o n t r a c t o r ' s  
p l a n t  opera ted  without  d i s c i p l i n e ,  l ead ing  t o  a l a c k  of product ion 
con t ro l .  12 

(U) The magnitude of management d e f i c i e n c i e s  w i t h i n  t h e  
c o n t r a c t o r ' s  p l a n t  had been brought t o  t h e  a t t e n t i o n  of t h e  
CHAPARRAL Management Of f i ce  some 3 months e a r l i e r .  I n  a r e p o r t  
t o  LTC Monte J. Ha tche t t ,  who had rep laced  Colonel Steenburn a s  
ch ief  of t h e  o f f i c e  i n  December 1969, 1LT Algis  Lapsys noted t h a t  
a g r e a t  po r t ion  of t h e  d i f f i c u l t i e s  being encountered i n  t h e  
program stemmed from t h e  fragmented management s t r u c t u r e  and a 
l a c k  of coord ina t ion .  There were b a s i c a l l y  two cha ins  of command: 
t h e  Program Management Of f i ce  and t h e  Engineering Sect ion-nei ther  
d i r e c t l y  r e spons ib l e  t o  e i t h e r ,  only t o  t h e  f r o n t  o f f i c e .  The 
Program Management Of f i ce  was only s u p e r f i c i a l l y  informed of what 
t h e  Engineering Sec t ion  was doing and spen t  a g r e a t  d e a l  of time 
genera t ing  schedules  t h a t  were n o t  met,  manhour breakouts  t h a t  
were untimely, and r e p o r t s  t h a t  were n o t  t r u l y  r e p r e s e n t a t i v e  of 
a c t u a l  accomplishments. 

(U)  There was a l s o  a n o t i c e a b l e  l a c k  of a wel l - func t ioning  
systems engineer ing  e f f o r t .  The tendency was t o  approach problem 
a r e a s  on a piecemeal b a s i s  w i th  minimal i n v e s t i g a t i o n  i n t o  t h e  
o v e r a l l  impact on t h e  system. Many of t h e  component des igns  were 
of an evolu t ionary  na tu re .  The R&D components were n o t  systemat- 
i c a l l y  redesigned,  b u t ,  r a t h e r ,  a s e r i e s  of i n d i v i d u a l  f i x e s  were 
incorporated.  As t h e  program progressed,  i t  became more and more 
d i f f i c u l t  t o  i nco rpora t e  changes necessary t o  a c l ean  des ign .  A t  
no po in t  was t h e  t o t a l  system viewed a s  an  e n t i t y ,  only a s  a 
c o l l e c t i o n  of components. The s tandard  answers t o  t h e s e  recr imi-  
n a t i o n s  were schedule ,  c o s t ,  and MICOM d i r e c t i o n .  System engi- 
neer ing  inexper ience ,  company p o l i c y  of u n r e a l i s t i c a l l y  s t r i n g e n t  
budget c o n t r o l ,  and a l a c k  of coord ina t ion  were never c i t e d  o r  
recognized a s  reasons f o r  poor system performance. 1 3  

- -- 

(1) Fac t  Sheet ,  D/P&P,  6 Jan  71, subj  : Fact  Sheet on FAAR 
f o r  GEN Miley. ( 2 )  CVADS PM Prog Rept f o r  Nov 70. Both i n  RHA 
Bx 14-8. 

1 3 ~ ~ ,  1LT Algis  Lapsys t o  LTC [Monte J. ] Hatchet t  , 15 Jun 70, 
sub j :  Gen Perf & Manpower U t i l i z a t i o n .  HDF. 



(U) I n  view of t h e  c o n t i n u i n g  t e c h n i c a l  problems, s c h e d u l e  
s l i p p a g e s ,  and p r i c e  e s c a l a t i o n s ,  con t ingency  p l a n s  were  drawn up 
f o r  t e r m i n a t i o n  of Sanders '  c o n t r a c t s  and p roceed ing  on a competi- 
t i v e  b a s i s .  I n  t h i s  connec t ion ,  MICOM made arrangements  i n  October  
1970 f o r  comparison tests of t h e  FAAR PPE model #2 and a s i m i l a r  
r a d a r  produced by Westinghouse,  s o  t h a t  an  alternate sys tem would 
b e  a v a i l a b l e  i f  t h e  FAAR s h o u l d  p rove  t o  be  u n s a t i s f a c t o r y  from a 
performance and /or  p r o d u c t i o n  s t a n d p o i n t .  l4 I n  t h e  meantime, 
n e g o t i a t i o n s  f o r  resumption o f  p r o d u c t i o n  were  con t inued  and a 
team of  MICOM e n g i n e e r s  and s p e c i a l i s t s  was permanent ly  s t a t i o n e d  
a t  t h e  c o n t r a c t o r ' s  p l a n t  t o  moni to r  p r o g r e s s  and assist i n  
s o l u t i o n s  t o  l o n g s t a n d i n g  d e f i c i e n c i e s .  

(U) Acceptance tests o f  PPE #2 began a t  t h e  c o n t r a c t o r ' s  
p l a n t  on 1 5  October and con t inued  u n t i l  2 1  November 1970, when t h e  
u n i t  was sh ipped  t o  F o r t  B l i s s  f o r  Pre-Product ion T e s t s  (PPT's) 
which began on 23  November. The purpose  o f  t h e  PPT's was t o  a s s u r e  
e n g i n e e r s  and test  p e r s o n n e l  t h a t  t h e  sys tem was ready  f o r  eng i -  
n e e r i n g  and s e r v i c e  test.  T h i s  program, completed i n  mid-December 
1970, c o n s i s t e d  o f  622 F-100 a i r c r a f t  and 57 H-23 h e l i c o p t e r  p a s s e s ,  
w i t h  TECOM p r o v i d i n g  s u p p o r t .  A l l  performance paramete rs  e v a l u a t e d  
r e p o r t e d l y  m e t  o r  exceeded t h e  QMR. A f i x  f o r  a n o i s e  problem w i t h  
t h e  S t a b l e  Master O s c i l l a t o r  (STAMO) a t  low tempera tu res  was incor -  
p o r a t e d  i n  t h e  sys tem and i t  was t u r n e d  o v e r  t o  TECOM on 23 December 
f o r  e n g i n e e r i n g  tests a t  WSMR. TECOM completed low t e m p e r a t u r e ,  
h i g h  t empera tu re ,  and humidi ty  tests of  PPE #2 on 1 0  February  1971. 
The r a d a r  was t h e n  remounted on t h e  Gama Goat v e h i c l e  and moved back 
t o  F o r t  B l i s s ,  where s e r v i c e  tests began on 1 0  February.  

(U) Sanders  conducted e n g i n e e r i n g  d e s i g n  tests on PPE # 1  u s i n g  
most of t h e  a c c e p t a n c e  test p rocedures .  P r o g r e s s  on t h i s  u n i t  was 
s lower  t h a n  on PPE #2, because  problems had t o  b e  i s o l a t e d  and 
c o r r e c t e d  b e f o r e  p roceed ing .  The sys tem had 3 1  o f  t h e  40 f i x e s  
found i n  t e s t i n g  PPE #2. MICOM and  DCAS p e r s o n n e l  completed t h e  
C o n f i g u r a t i o n  Audi t  Review of  PPE #1  a t  t h e  f a c t o r y  i n  March 1971. 
On 5 A p r i l ,  t h e  u n i t  a r r i v e d  a t  WSMR f o r  u s e  i n  t h e  remainder  of 
t h e  e n g i n e e r i n g  tests, w h i l e  s e r v i c e  tests con t inued  on PPE #2. 1 5  

14'(1) L t r ,  Chf, CMO, t o  CG,  TECOM, 22 Oct 70,  s u b j :  Req f o r  
T e s t  Sp t .  HDF. (2)  CVADS PM Prog Rept f o r  Nov 70. RHA Bx 14-8. 

1 5 ( 1 )  F a c t  S h e e t ,  CMO, 6 J a n  71,  s u b j  : F a c t  Shee t  f o r  CG AMC - 
S t a  o f  FAAR Program as of  5 Feb 71. Atchd as i n c l  t o  L t r ,  LTC 
Monte J. H a t c h e t t ,  Chf, CMO, t o  CG, AMC, undtd ,  s u b j :  same. RHA Bx 
14-8. (2)  CVADS PM Prog R e p t s ,  Nov 70 - Apr 71. RHA Bx 14-8. 
(3) FAAR S t a  Bfg f o r  HQ AMC Comd Gp, 17-18 Mar 71. RHA Bx 14-8. 



Resumption of Production 

(U) The n e g o t i a t i o n s  between MICOM and Sanders regard ing  t h e  
resumption of product ion were completed i n  March 1971. Since 
$8,843,355 of t h e  o r i g i n a l  c o n t r a c t  p r i c e  ($14,196,750) had a l r eady  
been spent  when t h e  stop-work o rde r  was i s sued ,  t h e  cos t  s u b j e c t  t o  
n e g o t i a t i o n  was t h e  a d d i t i o n a l  amount needed t o  complete t h e  pro- 
g ramed  procurement. Inc luding  t h i s  so-cal led "sunk" c o s t ,  Sanders ' 
quo ta t ion  of 15  September 1970 had t o t a l e d  $24,091,436 ( inc luding  a  
p r o f i t  of $2,585,788), w i th  a  c e i l i n g  p r i c e  of $27,527,229. The 
nego t i a t ed  p r i c e  was $22,150,000 ( inc lud ing  a  p r o f i t  of $2,150,000), 
w i th  a  c e i l i n g  p r i c e  of $24,400,000.* The f i n a l  agreement removed 
t h e  p o s i t i v e  d e l i v e r y  i n c e n t i v e  from t h e  b a s i c  c o n t r a c t  and in-  
cluded a  design de f i c i ency  l i a b i l i t y  c l ause .  l6 In  a d d i t i o n  t o  t h e  
nego t i a t ed  c o n t r a c t  p r i c e ,  t h e r e  were f o u r  o t h e r  items t o t a l i n g  
$2,794,873. Among t h e s e  was a  nego t i a t ed  s tandby cos t  of $1,723,240 
which was paid t o  Sanders dur ing  t h e  product ion hold.17 

(U) On 17-18 March 1971, M I C O M  b r i e f e d  t h e  AMC Command Group 
on t h e  r e s u l t s  of t h e  c o n t r a c t  n e g o t i a t i o n  and t h e  s t a t u s  of t h e  
FAAR program. Based on t h e  s a t i s f a c t o r y  r e s u l t s  of  t h e  i n i t i a l  

* 
In  t h e  end, however, t h e  reduct ions  r e a l i z e d  from the  prolonged 
n e g o t i a t i o n s  were eroded by a  s t r e t c h o u t  of e a r l y  product ion 
d e l i v e r i e s ,  c o s t  over runs ,  and i n f l a t i o n .  The f i n a l  va lue  of 
Contract  C-0749 was $27,576,889. MICOM Contr L i s t i n g ,  1 Oct 73. 
HDF . 

"(1) B i d .  (2) The design de f i c i ency  c l a u s e  s t a t e d  t h a t  t h e  
drawings must r e f l e c t  hardware capable of meeting a l l  performance 
and t e c h n i c a l  requirements .  I f  t e s t i n g  should e s t a b l i s h  t h a t  t h e  
requirements were no t  met, t h e  Contract ing Of f i ce r  would d e c l a r e  
t h a t  t h e  r e s u l t a n t  Engineering Change Proposal  (ECP) was app l i cab le  
t o  t h e  design de f i c i ency  c l ause .  The c o s t  and e x t e n t  of t h e  
de f i c i ency  would be  nego t i a t ed  a t  a  l a t e r  da t e .  E s s e n t i a l l y ,  t h e  
c l a u s e  e s t a b l i s h e d  a  maximum pool  of $1.2 m i l l i o n  f o r  design 
de f i c i ency  c o s t s  which t h e  Government and c o n t r a c t o r  would sha re  
on a  35-65 basis-35% f o r  t h e  Government and 65% f o r  t h e  con t r ac to r .  
Mathematically,  t h i s  s e t  a  $780,000 c e i l i n g  on t h e  design de f i c i ency  
l i a b i l i t y  t o  t h e  c o n t r a c t o r .  There would be no p r o f i t  on payments 
o r  c o s t  i nc reases  of design de f i c i ency  o r i g i n .  By March 1972, t h e  
Cont rac t ing  O f f i c e r  had e s t a b l i s h e d  15 design de f i c i ency  ECP's a t  
a  cos t  of $176,467. DOD Appns f o r  1973, Hearings Before Subcom of 
t h e  Com on Appns, House of Representa t ives ,  92d Congress, 2d Ses- 
s i o n ,  P a r t  F  - Proc, p. 108. HDF. 

1 7 ~ ~ ~ ~  S t a  Bfg f o r  HQ AMC Comd Gp, 17-18 Mar 71. RHA Bx 14-8. 



engineer ing  tests and t h e  Conf igura t ion  Audit Review, i t  was 
recommended t h a t  t h e  stop-work o r d e r  be  l i f t e d  f o r  t h e  resumption 
of product ion of t h e  f i r s t  90 r a d a r  u n i t s  on 1 A p r i l  1971. Assum- 
i n g  approva l  of t h i s  recommendation, t h e  r ev i sed  schedule  would 
provide  f o r  completion of s e r v i c e  tests i n  Ju ly  1971, d e l i v e r y  of 
t h e  f i r s t  two product ion u n i t s  i n  November 1971, I n i t i a l  Product ion 
Tes t s  (IPT's) i n  December 1971, r e l e a s e  f o r  t r a i n i n g  i n  February 
1972, and t h e  t a c t i c a l  r e l e a s e  i n  March 1972.18 

(U) On 25 March 1971, t h e  Commanding General of AMC he ld  a  
gene ra l  o f f i c e r  review of  t h e  FAAR program t o  dec ide  i f  t h e  system, 
a s  then  designed,  was s u i t a b l e  f o r  Army use.  P a r t i c i p a t i n g  i n  t h e  
review were r e p r e s e n t a t i v e s  of ACSFOR, DCSLOG, OCRD, CDC, CONARC, 
and AMC. It was t h e  gene ra l  consensus t h a t  adequate  t e s t i n g  had 
n o t  been completed t o  prove t h e  s u i t a b i l i t y  of t h e  system. LTG 
( l a t e r  GEN) Henry A. Miley, Jr., who had taken  over  a s  Commander 
of  AMC on 1 November 1970, d i r e c t e d  t h a t  MICOM determine t h e  c o s t  
of de lay ing  product ion f o r  90 days (from 1 A p r i l  t o  30 June)  t o  
complete a d d i t i o n a l  t e s t i n g .  

(U) Because of t h e  r e l a t i v e l y  h igh  c o s t  of de l ay ing  product ion ,  
General Miley decided t o  resume product ion on a  l i m i t e d  schedule ,  
whereby e a r l y  d e l i v e r i e s  would be  c u t  i n  h a l f  and t h e  c o n t r a c t o r  
would hold t h e  number of personnel  and procurement of m a t e r i a l  t o  
an a b s o l u t e  minimum. S p e c i f i c a l l y ,  t h e  r ev i sed  schedule  would 
provide  t h e  Army wi th  17  FAAR systems i n  t h e  f i r s t  6  months of 
d e l i v e r y ,  a s  opposed t o  t h e  35 systems c a l l e d  f o r  i n  t h e  r ecen t  
c o n t r a c t  nego t i a t i ons .  The a d d i t i o n a l  c o s t  i ncu r r ed  by t h i s  
s t r e t c h o u t  of e a r l y  d e l i v e r i e s  was $895,000, p l u s  a  p r o f i t  of 
10.75 percent .  

(U) Modi f ica t ion  No. 32 t o  Cont rac t  C-0749, s igned on 1 A p r i l  
1971, resc inded  t h e  stop-work o rde r  and au tho r i zed  t h e  resumption 
of p roduct ion ,  w i t h  t h e  f i r s t  two r a d a r s  scheduled f o r  d e l i v e r y  
i n  November 1971.19 Sanders a l s o  r ece ived  a  $1,981,255 c o n t r a c t  
(DA-AH01-71-C-0973) f o r  FY 1971 engineer ing  s e r v i c e s ,  and another  
f o r  $139,397 cover ing  i n s t r u c t o r  and key personnel  t r a i n i n g  
courses  (DA-AH01-71-C-1492). The f i n a l  va lue  of  t h e s e  c o n t r a c t s  
was $2,229,654 f o r  C-0973 and $153,169 f o r  C-1492.~' 

"(1) CVADS PM Prog Repts ,  Mar 6 Apr 71. RHA Bx 14-8. (2) 
AMC H i s t  Sum, N 71, pp. 88-89. (3) Also see Data on Contr C-0749 
i n  CMO Contr F i l e s .  

20(1) MICOM Contr L i s t i n g ,  1 J u l  72. HDF. (2) Also see CMO 
Contr F i l e s .  



(U) The resumption of p roduc t i on  i n  A p r i l  1971 proved t o  b e  
a s  premature  a s  t h e  d e c i s i o n  t o  i n i t i a t e  p roduc t i on  i n  November 
1968. During t h e  FY 1972 budget  h e a r i n g s ,  i n  t h e  s p r i n g  of 1971, 
Army w i t n e s s e s  had a s su red  t h e  House Approp r i a t i ons  Committee t h a t  
" a l l  problems encountered d u r i n g  t e s t i n g  have been c o r r e c t e d  * * * 
a l l  t e c h n i c a l  problems which s topped p roduc t i on  of t h e  FAAR have 
been r e so lved  and p roduc t i on  ha s  been resumed a s  of A p r i l  1971." 
A yea r  l a t e r ,  i n  March 1972, Army s t a f f  o f f i c i a l s  went b e f o r e  t h e  
same committee t o  j u s t i f y  $1.6 m i l l i o n  i n  FY 1973 PEMA funds  t o  
cover  t h e  c o s t  o f  m o d i f i c a t i o n  k i t s  needed t o  c o r r e c t  major 
d e f i c i e n c i e s  i n  t h e  i n i t i a l  EY 1969 buy of r a d a r s .  I n  t h e  cou r se  
of  t h e  h e a r i n g s ,  which one MICOM o f f i c i a l  c a l l e d  t h e  "gory d e t a i l s  
of t h e  March [I9721 tes t imony  r ega rd ing  FAAR," they  conceded t h a t  
" t he  d e c i s i o n  t o  produce [ i n  November 19681, obv ious ly ,  i n  r e t r o -  
s p e c t ,  was n o t  c o r r e c t .  There were c e r t a i n  t h i n g s  and had we 
known about  them w e  would have made a d d i t i o n a l  changes b e f o r e  
i n i t i a t i n g  t h e  p roduc t i on  d e c i s i o n .  . . ." They a l s o  conceded 
t h a t  t h e  d e c i s i o n  t o  resume p roduc t i on  was wrong: "Bas i ca l l y  we 
we ren ' t  r eady  t o  go because  t h e  number of d e f i c i e n c i e s  t h a t  came 
up i n  t h e  i n i t i a l  p roduc t i on  t e s t i n g  democs t ra ted  a d d i t i o n a l  
d e f i c i e n c i e s .  1121 

The PPE Tes t  Program 

(U) A t  t h e  t i m e  of t h e  go-ahead on produc t ion ,  i n  A p r i l  1971, 
t h e  i t e m s  which had been cons idered  problem a r e a s  b e f o r e  were 
thought  t o  b e  so lved  from an  eng inee r i ng  s t a n d p o i n t .  These i t e m s  
were then  p laced  i n  t h e  documentation and a p p l i e d  t o  t h e  i n i t i a l  
p roduc t i on  u n i t s  scheduled f o r  d e l i v e r y  i n  November 1 9 7 1 . ~ ~  
Engineer ing and s e r v i c e  tests of t h e  two PPE u n i t s ,  completed i n  
September 1971, d i s c l o s e d  18  d e f i c i e n c i e s  and 46 shor tcomings 
which rendered  t h e  FAAR system u n s u i t a b l e  f o r  Army use .  

(U) The A i r  Defense Board r e p o r t e d  15  d e f i c i e n c i e s  i n  s e r v i c e  
test (ST) of t h e  PPE u n i t ,  and o t h e r  agenc i e s  of TECOM r e p o r t e d  3  
d e f i c i e n c i e s  i n  t h e  eng inee r i ng  test (ET). To i n s u r e  t h a t  bo th  
u s e r  and eng inee r i ng  v iewpoin t s  had been cons idered ,  TECOM con- 
duc ted  a  thorough a n a l y s i s  of  bo th  test r e p o r t s .  The d e f i c i e n c i e s  
were e i t h e r  approved,  conso l i da t ed  w i t h  similar f i n d i n g s ,  r e c l a s -  
s i f i e d ,  o r  d e c l a s s i f i e d .  A s  a r e s u l t ,  TECOM r e p o r t e d  a  t o t a l  of 

2 1 ~ 0 ~  Appns f o r  1973, Hear ings  Before  Subcom of t h e  Com on 
Appns, House of R e p r e s e n t a t i v e s ,  92d Congress,  2d Sess ion ,  P a r t  F  - 
Proc ,  pp. 102,  105,  107. 

221bid., p. 103. 



6 d e f i c i e n c i e s  r e q u i r i n g  c o r r e c t i o n  ( these  inc luding  a  consol ida-  
t i o n  of t h e  3 ET and 7 of t h e  15 ST d e f i c i e n c i e s ) .  The remaining 
e i g h t  ST d e f i c i e n c i e s *  were e i t h e r  co r r ec t ed  by redes ign ,  r e -  
c l a s s i f i e d  a s  a  shortcoming,** o r  removed a s  a  def ic iency .  The 
s i x  d e f i c i e n c i e s  r equ i r ing  c o r r e c t i o n  were a s  fo l lows  : 23 

I. Changing t h e  FAAR system mode swi tch  from r a d i a t e  t o  
pas s ive ,  o r  v i c e  ve r sa ,  caused extraneous/erroneous friend-and-foe 
symbols t o  be d isp layed  on t h e  r ada r  scope and Target  A le r t i ng  
Data Display System (previous ly  r e f e r r e d  t o  a s  t h e  Rapid Ale r t i ng  
and I d e n t i f i c a t i o n  Display-RAID), confusing t h e  ope ra to r  a s  t o  
t h e  v a l i d i t y  of t h e  presented  symbol. 

2. The Target  A le r t i ng  Data Display System (TADDS) was 
d e f i c i e n t  i n  t h r e e  r e spec t s :  i t s  b a t t e r y  was unable t o  o p e r a t e  
f o r  t h e  r equ i r ed  number of hours without  recharg ing;  i t  was 
inoperable  a t  low temperature extremes; and many of t h e  i n d i c a t o r  
d o t s  s t u c k  i n  e i t h e r  t h e  r ed  ( foe)  o r  green ( f r i e n d )  p o s i t i o n ,  
g iv ing  t h e  crew an i n c o r r e c t  i d e n t i f y  of t h e  t a r g e t .  

3. The system was unable t o  provide a l e r t i n g  d a t a  t o  t h e  
TADDS w i t h i n  t h e  p re sc r ibed  t ime a f t e r  t a r g e t  de t ec t ion .  

4 .  The t e c h n i c a l  manuals and r e p a i r  p a r t s  provided wi th  t h e  

* 
A de f i c i ency  i s  a  d e f e c t  o r  malfunct ion discovered during t h e  
l i f e  cyc l e  of an equipment t h a t  c o n s t i t u t e s  a  s a f e t y  hazard t o  
personnel ;  w i l l  r e s u l t  i n  s e r i o u s  damage t o  t h e  equipment i f  
ope ra t ion  is  cont inued;  o r  i n d i c a t e s  improper des ign  o r  o t h e r  
cause of f a i l u r e  of an i tem o r  p a r t ,  which s e r i o u s l y  impairs  t h e  
equipment's o p e r a t i o n a l  c a p a b i l i t y .  A de f i c i ency  normally d i s -  
a b l e s  o r  immobilizes t h e  equipment, and i f  occur r ing  dur ing  t h e  
t e s t  phases,  w i l l  s e r v e  a s  a  bar  t o  type  c l a s s i f i c a t i o n  ac t ion .  
AR 310-25, Jun 72. * * 
A shortcoming i s  a n  imperfec t ion  o r  malfunct ion occurr ing  dur ing  
t h e  l i f e  cyc l e  of equipment, which should be r epo r t ed  and which 
must be cor rec ted  t o  i n c r e a s e  e f f i c i e n c y  and t o  r ende r  t h e  equip- 
ment completely s e rv i ceab le .  It w i l l  n o t  cause an immediate 
breakdown, jeopard ize  s a f e  opera t ion ,  o r  m a t e r i a l l y  reduce t h e  
u s e a b i l i t y  of t h e  m a t e r i e l  o r  end product .  I f  occur r ing  dur ing  
t e s t  phases,  t h e  shortcoming should be co r r ec t ed  i f  i t  can be  
done without  unduly complicat ing t h e  i tem o r  inducing another  
undes i r ab le  c h a r a c t e r i s t i c ,  such a s  increased  c o s t ,  weight ,  e t c .  
AR 310-25, Jun 72. 

23(1) Ib id . ,  pp. 108-110. (2) TECOM H i s t  Sum, FY 73, p.  31. 



maintenance t e s t  package were no t  adequate  f o r  proper  opera t ion  
and maintenance. 

5. The mean-time-between-failure requirement was not  met. 

6. The M561 Gama Goat v e h i c l e  f a i l e d  t o  meet t h e  mobi l i ty  
r e l i a b i l i t y  requirement f o r  t h e  FAAR t o  keep pace wi th  t h e  
supported a i r  defense u n i t s .  

(U) A s  s t a t e d  e a r l i e r ,  t h e  M561 v e h i c l e  was a new i tem 
developed by Ling-Temco Vought and produced by t h e  Consolidated 
Diese l  E l e c t r i c  Company under c o n t r a c t s  w i th  t h e  Tank-Automotive 
Command (TACOM) . 24 I n i t i a l  Product ion Tes ts  (1PT's) of t h e  M561 
Gama Goat, conducted by TECOM i n  FY 1971, d i sc losed  numerous 
d e f i c i e n c i e s  r e q u i r i n g  hardware changes. Af t e r  t h e  i n s t a l l a t i o n  
of f i x e s  t o  e l i m i n a t e  t h e s e  problems, t h e  v e h i c l e  was sub ' ec t ed  
t o  f u r t h e r  t e s t s ,  and product ion was allowed t o  cont inue.  1 5  
During road t e s t s  of t he  FAAR system, completed i n  September 1971, 
76 Equipment Performance Reports were submit ted,  almost 75 percent  
of which were on t h e  Gama Goat v e h i c l e  o r  t h e  Ml01 t r a i l e r .  
De f i c i enc i e s  i n  t h e  Gama Goat involved t h e  t ransmiss ion ,  suspension,  
and a x l e  s h a f t s .  Tes t ing  was conducted us ing  the  p i l o t  product ion 
v e h i c l e s ,  and the  d e f i c i e n c i e s  t h a t  occurred i n  t h e  FAAR road t e s t s  
a l s o  occurred dur ing  t h e  above mentioned IPT's of t h e  v e h i c l e .  
Fixes f o r  t h e  problem a r e a s  were r e t r o f i t t e d  t o  t h e  v e h i c l e s  t h a t  
were s u  l i e d  t o  Sanders f o r  i n i t i a l  product ion u n i t s  of t h e  FAAR 
system. 3E 

(U) Of t h e  46 shortcomings noted i n  t h e  PPE u n i t s ,  t h e  one of 
prime concern stemmed from t h e  extreme s e n s i t i v i t y  of t h e  r ada r  
which caused i t  t o  d i s p l a y  f a l s e  images on t h e  scope; i . e . ,  t a r g e t s  
t h a t  were o u t s i d e  the  normal range were a c t u a l l y  picked up and d i s -  
played a s  i f  they were a c t u a l  t a r g e t s  a t  about h a l f  t h e  range. 
This  ambiguity problem was f i r s t  discovered i n  engineer ing  t e s t s  
of t h e  PPE u n i t ,  and c o r r e c t i v e  a c t i o n  was taken be fo re  t h e  s e r v i c e  
t e s t s  began. It was l a t e r  l i s t e d  a s  a shortcoming i n  both  t e s t  
r e p o r t s .  Although t h e  problem did  no t  render  t h e  r ada r  inoperable ,  
i t  was confusing t o  t h e  ope ra to r .  Consequently, t h e  automatic  
ambiguity modi f ica t ion  was developed and funds were reques ted  f o r  
procurement of modi f ica t ion  k i t s .  A t  t h e  time of t h e  dec i s ion  t o  

2 4 See above, pp. 136-37, 144. 

2 5 ~ ~ ~ ~ ~  H i s t  Sum, N 71, pp. 198-201. 

2 6 ~ ~ ,  CG, MICOM, t o  CG, AMC, 16 Sep 71, subj  : Weekly FAAR S t a  
Rept. HDF. 



apply t h i s  modi f ica t ion ,  no product ion FAAR's had been accepted by 
t h e  Army, but  component hardware procurement was e s s e n t i a l l y  
complete and assembly was w e l l  underway. This  l e f t  t h e  Army wi th  
two p o s s i b l e  courses  of a c t i o n .  It could s t o p  product ion f o r  t h e  
second time and c u t  i n  t h e  modi f ica t ion ,  o r  i t  could cont inue  
product ion and make t h e  necessary modi f ica t ion  a f te rwards .  Having 
determined t h a t  t h e  l a t t e r  course of a c t i o n  would be  more c o s t  
e f f e c t i v e ,  t h e  Army reques ted  $1.6 m i l l i o n  i n  FY 1973 PEMA funds 
t o  cover t h e  cos t  of modi f ica t ion  k i t s .  2  7 

I n i t i a l  Product ion Tes t s  

(U) I n i t i a l  Product ion Tes t s  (IPT'S) of t h e  FUR s t a r t e d  i n  
December 1971 and continued through J u l y  1972. Only two of t h e  
f o u r  product ion u n i t s  scheduled f o r  d e l i v e r y  i n  November and 
December 1971 were accepted.  One of t hese  was a l l o c a t e d  f o r  use  
by t h e  ET agency a t  WSMR and t h e  o t h e r  by t h e  ST agency a t  For t  
B l i s s .  The m a i n t a i n a b i l i t y  demonstration began on 3 January and 
was completed on 28 January 1972. 

(U) Because o£ cont inuing  product ion problems and de l ays ,  
only two of t h e  seven r ada r s  scheduled f o r  d e l i v e r y  during t h e  
f i r s t  q u a r t e r  of CY 1972 were accepted. Product ion r ada r s  3003 
and 3004 were accepted i n  February 1972. Sanders used r ada r  3003 
f o r  new equipment t r a i n i n g  and r ada r  3004 was de l ive red  t o  t h e  
Air Defense Board f o r  u se  i n  IPT'S. 

(U) The f i f t h  product ion u n i t  ( radar  3005) was r e t a i n e d  by 
Sanders f o r  maintenance eva lua t ion .  The l a s t  t h r e e  product ion 
t e s t  u n i t s  (3006, 3007, and 3008) were accepted by t h e  Government 
on 28 Apr i l  1972. M I C O M  used r ada r  3006 f o r  t h e  Configurat ion 
Item V e r i f i c a t i o n  Review (CIVR), and r a d a r s  3007 and 3008 were 
shipped t o  Fo r t  R i l ey ,  Kansas, f o r  u s e  i n  Phase I of t h e  
I n t e n s i f i e d  Confirmatory Troop Test  (ICTT). Phases I1 and I11 
of t h e  ICTT were t o  be conducted a t  Fo r t  B l i s s  i n  conjunct ion 
wi th  t r a i n i n g  of t h e  f i r s t  FAAR pla toon .  The DA d e c i s i o n  t o  
deploy t h e  FAAR system would be  based on t h e  r e s u l t s  of t h e  
ICTT program t o  be completed i n  t h e  summer of 1972. 2  8 

2 7 ~ 0 ~  Appns f o r  1973, Hearings Before Subcom of t h e  Cam on 
Appns, House of Representa t ives ,  92d Congress, 2d Sess ion ,  P a r t  F - 
Proc, pp. 102, 105-106, 108. HDF. 

28(1) H i s t  Rept, CHAP SIMO, FY 72, pp. 4-5. HDF. (2) TECOM 
H i s t  Sum, FY 73, p. 31. 



(U) I n  June  1972,  t h e  IPT u n i t s  i n i t i a l l y  p rov ided  t h e  ET/ST 
a g e n c i e s  were r e p l a c e d  by two systems which had been updated t o  
c o r r e c t  a  number o f  d e f i c i e n c i e s  and shor tcomings ,  T e s t s  of t h e  
la ter  samples were  completed i n  August 1972. M o d i f i c a t i o n s  were 
t h e n  made t o  c o r r e c t  t h e  remaining d e f i c i e n c i e s  and t h e  A i r  Defense 
Board e v a l u a t e d  t h e  u n i t s  d u r i n g  October  1 9 7 2 . ~ 9  Meanwhile, t h e  
f i r s t  t h r e e  FAAR p l a t o o n s  were a c t i v a t e d  (one on 2 1  August, one on 
1 8  September, and one on 16 October  1 9 7 2 ) ,  and t h e  ICTT program 
was completed,  30 

ir 
(E) The IPT r e p o r t ,  i s s u e d  i n  October  1972, i n d i c a t e d  t h a t  

t h e  FAAR sys tem demonstra ted t h e  a b i l i t y  t o  d e t e c t  low f l y i n g  
t a r g e t s  i n  h i g h  c l u t t e r  environments  and t o  p r o v i d e  t h e  r e q u i r e d  
a ler t  of approaching t a r g e t s .  Eng ineer ing  changes t o  c o r r e c t  a l l  
b u t  two of  t h e  o p e r a t i o n a l  problems observed i n  t h e  p r o d u c t i o n  
sys tem were e v a l u a t e d  and found t o  b e  adequa te .  The maintenance 
test  package r e f l e c t i n g  t h e  equipment c o n f i g u r a t i o n  be ing  d e l i v e r e d  
from p r o d u c t i o n  would r e q u i r e  r e v i s i o n s  t o  accommodate t h e  changes 
i n c o r p o r a t e d  i n  t h e  la tes t  test sample.  The FAAR system met 110 
of 145  t e s t  r equ i rements .  S i x t e e n  d e f i c i e n c i e s  and 29 shor tcomings  
were r e p o r t e d ;  however, a f t e r  a n a l y s i s  and a p p r o p r i a t e  r e c l a s s i f i -  
c a t i o n ,  t h r e e  d e f i c i e n c i e s  and e i g h t  shor tcomings  remained. The 
d e f i c i e n c i e s  were  a s  fo l lows :  

1. (U) During normal o p e r a t i o n  a t  e l e v a t e d  s h e l t e r  tempera- 
t u r e s  (95'F.), o p e r a t i o n  o f  t h e  IFF r e c e i v e r ,  IFF t r a n s m i t t e r ,  and 
r a d a r  c o n t r o l  lamps i n d i c a t e d  t h a t  t h e  sys tem was m a l f u n c t i o n i n g .  
Th is  problem was t r a c e d  t o  t h e  AN/TPX-50 (IFF) se l f -check  
c i r c u i t r y ;  however, no c o r r e c t i v e  a c t i o n  was found. 

2. (b The con t inuous  key ing  of t h e  AN/vRc-46 t r a n s m i t t e r  
(1.5-second i n t e r v a l s )  induced e a r l y  f a i l u r e  o f  t h e  t r a n s m i t t e r  
key ing  r e l a y  which was t h e  major c o n t r i b u t o r  t o  t h e  low (192-hour) 
mean-time-between-failure. The expec ted  MTBF f o r  t h e  AN/VRC-46 
was 1 ,000 hours .  An e n g i n e e r i n g  change t o  e l i m i n a t e  t h e  problem 
was programmed f o r  i n s t a l l a t i o n  i n  a t e s t  sys tem i n  November 1972. 

3. (U) The sys tem cou ld  n o t  b e  a d e q u a t e l y  main ta ined  w i t h  
t h e  maintenance test  package p rov ided  w i t h  t h e  sys tem t e s t e d .  The 
t e c h n i c a l  manuals had numerous e r r o r s ,  and p rocedures  r e q u i r e d  f o r  
sys tem maintenance were  m i s s i n g .  A s p a r e  p a r t s  package was n o t  
provided f o r  t h e  test.  The t e c h n i c a l  manuals were comple te ly  
r e v i s e d  and were i n  t h e  p r o c e s s  o f  be ing  v a l i d a t e d .  

291bid. , pp. 31-32, 

3 0 ~ i s t  Rept,  ADSIMO, N 73, p .  1. HDF. 



(U) The Army Tes t  & Evaluat ion Command recommended t h a t  t h e  
remaining d e f i c i e n c i e s  and a s  many of t h e  shortcomings a s  f e a s i b l e  
be co r r ec t ed ,  and t h a t  t h e  engineering changes incorpora ted  i n  t h e  
l a t e s t  t e s t  system be i n s t a l l e d  i n  t h e  FAAR system. Upon comple- 
t i o n  of t hese  a c t i o n s ,  t h e  FAAR system would meet t h e  requirements 
f o r  f i e l d  use .3 l  

T v ~ e  C l a s s i f i c a t i o n  

(U) On 9  November 1972, a  Pre-Production Va l ida t ion  IPR was 
conducted t o  review and eva lua t e  t h e  FAAR system f o r  c l a s s i f i c a t i o n  
a s  s t anda rd ,  i n i t i a t i o n  of f u l l - s c a l e  product ion,  and r e l e a s e  f o r  
deployment. Considering t h e  l a t e s t  t e s t  r e s u l t s ,  members of t h e  
review team recommended t h a t  t h e  FAAR system, l e s s  t he  AN/TSM-126 
e l e c t r o n i c  shop, be  approved f o r  c l a s s i f i c a t i o n  a s  s t anda rd ,  t h a t  
follow-on product ion be  au thor ized ,  and t h a t  t h e  system be  deployed. 
They f e l t  t h a t  t h e  e l e c t r o n i c  shop should be r e l ea sed  by a  s e p a r a t e  
ac t ion .  

(U)  A t  t h e  FAAR Product ion Va l ida t ion  IPR, he ld  a t  MICOM on 
14 December 1972, t h e  ma jo r i t y  of t h e  p a r t i c i p a n t s  recommended 
t h a t  t h e  system be deployed and t h a t  i t  be c l a s s i f i e d  a s  s tandard .  
The CDC r e p r e s e n t a t i v e  nonconcurred i n  t h i s  p o s i t i o n ,  recommending 
t h a t  type  c l a s s i f i c a t i o n  be de fe r r ed .  AMC recommended t o  DA t h a t  
t h e  ma jo r i t y  p o s i t i o n  be followed. 32 

(U) On 5 February 1973, t h e  Acting Chief of Research & 
Development type c l a s s i f i e d  t h e  FAAR system a s  Standard A and 
au thor ized  t h e  continued f i e l d i n g  of t h e  system. (The f i r s t  two 
p la toons  had been deployed i n  December 1972.) The dec i s ion  
regard ing  the  second product ion buy was he ld  i n  abeyance pending 
a  review address ing  r i s k ,  c o s t ,  scheduling,  and urgency of t h e  
requirement.  Also, l i m i t e d  product ion a u t h o r i t y  f o r  19 AN/TSM-126 
e l e c t r o n i c  shops t o  support  t h e  IFF s e t  was extended t o  30 June 
1 9 7 3 . ~ ~  The s tandard  FAAR system cons i s t ed  of t h e  fo l lowing  
items. 34 

3 1 ~ ~ ~ ~ ~  H i s t  Sum, N 

3 2 ~ i s t  Rept , ADSIMO, 

3 3 ~ t r ,  Act CRD, DA, t o  Cdr, AMC, e t  al., 5 Feb 73, sub j :  PV 
IPR f o r  t he  FAAR Sys - USA Pos, 14 Dec 72. CMO F i l e s .  

73, p. 32. 

N 73, pp. 1-2. HDF. 
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1. Radar S e t ,  AN/MPQ-49 (XO-l), mounted on t h e  N561 G a m a  
Goat v e h i c l e  and M l O l  t ra i ler .  (The i n t e r i m  AN/MPQ-49 [XO-21, 
mounted on t h e  M35A2 v e h i c l e ,  was n o t  f i e l d e d . )  

2. Disp lay  S e t ,  T a r g e t  Alert Data (TADDS), A E J / G S Q - ~ ~ ~  (XO-2). 
Th i s  u n i t  was o r i g i n a l l y  r e f e r r e d  t o  as t h e  Rapid A l e r t i n g  and 
I d e n t i f i c a t i o n  Disp lay  (RAID). 

3. T e s t  S e t ,  O r g a n i z a t i o n a l  Maintenance (OMTS), Radar ,  
AN/MPM-59 (XO-1). T h i s  was a s p e c i a l  p o r t a b l e  test  set f o r  
maintenance of t h e  AN/MFQ-49 r a d a r  a t  t h e  o r g a n i z a t i o n a l  l e v e l .  

4. T e s t  S e t ,  Support  Maintenance (SFlTS) , Radar ,  AN/MPM-57 
(XO-2). T h i s  was a s p e c i a l  test set c o n t a i n e d  i n  a s h e l t e r  and 
t r a n s p o r t e d  by t h e  M35A2 v e h i c l e  f o r  use  a t  d i r e c t  s u p p o r t  (DS) 
and g e n e r a l  s u p p o r t  (GS) l e v e l s .  It was o r i g i n a l l y  known as t h e  
F i e l d  Maintenance T e s t  S e t  (FMTS). 

5. Tool K i t ,  Radar,  O r g a n i z a t i o n a l  Maintenance.  

6. Tool K i t ,  Radar ,  DS/GS Maintenance.  

7. Radar Maintenance Shop Supplemental  Equipment, DS/GS 
Maintenance.  

T r o p i c  and A r c t i c  T e s t s  

(U) The F U R  t r o p i c  test commenced on 1 5  June  1973,  when t h e  
equipment was p l a c e d  i n  s t o r a g e  a t  F o r t  C lay ton ,  Panama Canal 
Zone. The o p e r a t i o n a l  phase  o f  t h e  test began i n  September,  and 
was s u c c e s s f u l l y  completed i n  December 1973. 

(U) A r c t i c  test o f  t h e  F U R  sys tem was o r i g i n a l l y  planned 
f o r  January  1975;  however, i t  was r e s c h e d u l e d  f o r  January  1976 
because  o f  fund ing  problems. 35 

35(1) H i s t  Rept ,  ADSIMO, FY 73,  p. 3. (2) H i s t  Rept ,  SSMO, 
FY 74, p. 4 .  Both i n  HDF. 
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CHAPTER X I  

(b PRODUCTION SUMMARY (U) 

F i r s t  Buy 

(U) Sanders Assoc ia tes  completed product ion and d e l i v e r y  of 
t he  f i r s t  FAAR buy i n  May 1973. The major i tems produced under 
Contract  C-0749 included 90 r ada r  s e t s ,  935 TADDS, 50 OMTS, and 
21 SMTS. Teams from t h e  Letterkenny Army Depot completed t h e  
Block I modi f ica t ions  on a l l  t a c t i c a l l y  deployed FAAR u n i t s  
between J u l y  1973 and Apr i l  1974. These modi f ica t ions  included 
t h e  f i x e s  necessary  t o  e l i m i n a t e  d e f i c i e n c i e s  found dur ing  
i n i t i a l  product ion t e s t i n g .  1 

(U) Because of t h e  t e c h n i c a l  problems and de lays  encountered 
i n  t he  t r a n s i t i o n  from development t o  product ion and t h e  numerous 
engineering changes necessary  t o  c o r r e c t  des ign  d e f i c i e n c i e s ,  t h e  
c o n t r a c t  c o s t  of t h e  i n i t i a l  buy increased  from $14,196,.750 t o  
$27,576,889. Other c o n t r a c t s  wi th  Sanders ( f o r  engineering 
s e r v i c e s ,  p i l o t  product ion,  t r a i n i n g ,  r e p a i r  p a r t s ,  modi f ica t ion  
k i t s ,  and system rework and r e t r o f i t )  t o t a l e d  $44.6 mi l l i on .  
Sanders a l s o  rece ived  a  $7 m i l l i o n  engineering s e r v i c e s  c o n t r a c t  
f o r  support  of t h e  second FAAR product ion by another  con t r ac to r .  
(See Table 10.) The i tems of Government-furnished equipment and 
t h e  suppor t ing  a  enc i e s  having l o g i s t i c  r e s p o n s i b i l i t y  t h e r e f o r  
were a s  fol lows:  9 

Tank-Automotive Command E lec t ron ic s  Command 
M561 Vehicle  (Gama Goat) S-250 S h e l t e r  
M101A2 T r a i l e r  AN/vRC-46 Radio 
5-KW Generator AN/TPX-~O IFF 

CX-722 & CS-4723 Cables 
Mobil i ty  Equipment Command AM-1780/VRC Audio Amplif ier  

A i r  Condit ioners  C2298/VRC Intercom Control  
H-161 Headset 
Ls-454 Loud Speaker 

- 

'(1) H i s t  Rept, ADSIMO, FY 73, p. 2. (2) H i s t  Rept, SSMO, 
FY 74, p. 4. Both i n  HDF. (3) FAAR Fact  Book. CMO F i l e s .  

2 ~ e e  above, p.  158. 

3 ~ ~ ~ ~ ~ ~ ,  unnumbered & undtd, s u b j :  FAAR Sys TCLAS Std .  CMO 
F i l e s .  



TABLE 10-(U) Major FAAR Con t r ac t s  With Sanders Assoc ia tes  

CONTRACT NUMBER DATE COMMODITY OR SERVICE TOTAL VALUE 
RDTE - 
DA-01-021-AMC-15008 May 66 I n i t i a l  Dev + 1 EM, 4  P r o t s ,  & Tes t  S e t s  $ 5,457,638 
DA-AH01-67-C-0039 Aug 66 S p e c i a l  Study,  ECM Threa t  46,601 
DA-AH01-69-C-1136 Feb 69 Continued FAAR R&D 997,450 

$ 6,501,689 
PEMA - 
DA-AH01-68-C-1930 Apr 68 

Aug 68 
Nov 68 
Dec 68 
Jan 69 
Jan 69 
Feb 69 
Feb 69 
Mar 69 
Jan 70 
Mar 70 
Apr 70 
Apr 70 
Jan 71 
Apr 71 
Jun 71 
Oct 71 
Oct 71 
Feb 72 
Oct 72 
Sep 73 
Oct 73 
Jun 74 

Adv Pdn Engrg + 2 Systems & P i l o t  Line 
Ins t r /Key  Pers  Tng Courses 
I n i t i a l  FAAR Pdn & Test  Equipment 
FAAR Technical  Manuals 
Repair  P a r t s  (Long Leadtime Spares)  
Repair and Modi f ica t ions  
Engrg Se rv i ce s  t o  Support Product ion 
Addi t iona l  Spares  
Sp Acceptance Insp  Equipment (SAIE) 
FAAR ~ e p a i r / ~ e t r o f i t  (Fab of Mod K i t s )  
FAAR Engineering Se rv i ce s  FY 1970 
FAAR P i l o t  Pdn Engineer ing (PPE) 
FAAR Product ion Engineering Se rv i ce s  
Repair and Rebuild 
Engineering Se rv i ce s  FY 1971 
1nstr /Key Pers  Tra in ing  Courses 
Engineering Serv ices  
Repair Pa r t s /Spa re s  
Rep P a r t s  f o r  Mod K i t  ( ~ e w o r k / ~ e t r o f  i t )  
Repair P a r t s  
Fab r i ca t i on  of Modi f ica t ion  K i t s  
Repair P a r t s  
Engrg Se rv i ce s  i n  Spt  of 2d FAAR Pdn 

SOURCE: MICOM Cont rac t  L i s t i n g s ,  1 J u l  72 - 1 Jan 74, & CMO Cont rac t  F i l e s .  



Second Buv 

(U) A s  s t a t e d  e a r l i e r ,  t h e  FAAR system was c l a s s i f i e d  a s  
s tandard  on 5  February 1973, bu t  t h e  dec i s ion  regard ing  t h e  second 
product ion buy was held i n  abeyance pending a  review of t h e  r i s k ,  
c o s t ,  schedul ing ,  and urgency of t h e  requirement .4 While recog- 
n i z i n g  t h e  urgent  need f o r  an a l e r t i n g  r ada r  t o  support  t h e  
CHAPARRAL/VULCAN b a t t a l i o n s ,  t h e  Army Vice Chief of S t a f f  f e l t  
t h a t  such need could n o t  j u s t i f y  t h e  procurement of an  i tem t h a t  
continued t o  have r e l i a b i l i t y  and m a i n t a i n a b i l i t y  problems, 
e s p e c i a l l y  when t h e  use r  quest ioned t h e  u t i l i t y  of one of i t s  
components ( t he  TADDS). Therefore,  be fo re  con t r ac t ing  f o r  t h e  
second buy, t h e  Army would have t o  have p o s i t i v e  assurance  t h a t  
t h e  t o t a l  system could s a t i s f a c t o r i l y  perform i t s  prescr ibed  
mission,  t h a t  t h e  m a i n t a i n a b i l i t y  and r e l i a b i l i t y  were accep tab le  
t o  t h e  u s e r ,  and t h a t  t h e  c o n t r a c t o r  could meet q u a l i t y  c o n t r o l ,  
c o s t ,  and d e l i v e r y  requirements .  Moreover, i t  was e s s e n t i a l  t h a t  
s u f f i c i e n t  t e s t i n g  be completed t o  i n s u r e  s u i t a b i l i t y  of t h e  
system from t h e  u s e r ' s  s tandpoin t .  When t h e s e  requirements  were 
met, they  were t o  be v e r i f i e d  by a  formal IPR and presented  t o  DA 
f o r  approval  of t h e  second product ion r e l e a s e .  5  

Program Cost Est imates  

0) I n  August 1972, t h e  Commander of AMC informed MICOM t h a t  
t h e  second FAAR procurement would be competi t ive un le s s  t h e  
urgency of t h e  requirement was such t h a t  a  s o l e  source  buy from 
Sanders was necessary.6 I n i t i a l  planning and budget e s t ima te s  
had been predica ted  on s o l e  source  procurement wi th  d e l i v e r i e s  
from t h e  second buy b u t t i n g  t h e  f i r s t  buy d e l i v e r i e s .  A t  t h e  
behes t  of AEIC, MICOM, i n  January 1973, i s sued  a  r ev i sed  s tudy  of 
FAAR cos t  e s t ima te s  a s soc i a t ed  wi th  two a l t e r n a t e  q u a n t i t i e s  of 
hardware procured s o l e  source  from Sanders and compet i t ive ly  from 
a  new producer. The s tudy  included two op t ions  wi th  each 
a l t e r n a t e  q u a n t i t y ;  v i z . ,  Option 1 - with  a  product ion gap and 
Option 2  - without  a  product ion gap. A l t e r n a t e  A covered t h e  
t o t a l  program q u a n t i t y ,  wh i l e  A l t e rna t e  B covered t h e  t o t a l  
program wi th  TADDS u n i t s  f o r  REDEYE s e c t i o n s  only.  Considerat ion 

4  See above, p. 165. 

' ~ t r ,  GEN Bruce Palmer, Jr. ,  VCSA, t o  GEN Henry A. Miley, Jr. ,  
4 ( ? )  J u l  72, n.s. Atchd a s  i n c l  t o  L t r ,  C G ,  AIC, t o  C G ,  M I C O M ,  
1 Aug 72, subj  : FAAR Second Buy. CIIO F i l e s .  

61bid. 
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of t h e  a l t e r n a t e  q u a n t i t i e s  was necessary because of funding con- 
s t r a i n t s .  The breakout of funds i n  t h e  Apr i l  1972 Army Mate r i e l  
Plan showed $25.1 m i l l i o n  f o r  hardware, $700,000 f o r  proof ing  and 
t e s t i n g ,  $900,000 f o r  Government engineering,  and $3.6 m i l l i o n  f o r  
con t r ac to r  engineering.  Not included i n  t h i s  breakout  was an  
a d d i t i o n a l  $2 m i l l i o n  which had been provided, b r ing ing  t h e  t o t a l  
program t o  $32.3 m i l l i o n .  The c o s t  e s t ima te s  ( i n  m i l l i o n s )  were 
a s  fol lows.  7 

Quan t i t i e s  

Radar 
TADDS 
SMTS 
OMTS 

COMPETITIVE 
T o t a l  Hardware P r i c e  

A l t e r n a t e  A A l t e r n a t e  B 
O p t 1  O p t 2  O p t 1  O p t 2  

Contr Engrg Serv ices  7.72 
~ n - ~ o u s e - ~ u ~ ~ o r t  & GFE 3.59 
To ta l  Program $35.58 

SOLE SOURCE 
To ta l  Hardware P r i c e  $26.99 
Contr Engrg Se rv i ces  5.39 
In-House Support & GFE 2.25 
To ta l  Program $34.63 

Product ion Decision Review 

(U) On 14 ~ e b r u a r ~  1973, t h e  FAAR Product ion Decis ion Review 
was he ld  a t  AMC Headquarters,  wi th  p a r t i c i p a n t s  from AMC, CDC,  
CONARC, MICOM, and t h e  L o g i s t i c s ,  Doctr ine,  Systems, & Readiness 
Agency (LDSRA). Since hardware from the  f i r s t  product ion would 
equip t h e  t r a i n i n g  base  and high p r i o r i t y  u n i t  deployments, t h e  
user  s t a t e d  t h a t  t h e r e  was no urgency a s s o c i a t e d  wi th  t h e  second 
procurement which should compel t h e  Army t o  accept  an  unusual o r  
excess ive  r i s k .  It was agreed t h a t  t h e  r equ i r ed  m a t e r i e l  f o r  
equipping CHAPARRAL/VULCAN b a t t a l i o n s  and REDEYE s e c t i o n s  
(Al t e rna t e  B) could be procured w i t h i n  a v a i l a b l e  funding and 
f i e l d e d  on a schedule c o n s i s t e n t  w i th  t h e  urgency of t h e  program 

7(1)  MICOM Rept, 4 Jan  73, s u b j :  FAAR Cost Study. (2) L t r ,  COL 
Donald H. Steenburn, Mgr, ADSI, t o  Cdr, AMC, 15  Dec 72, s u b j :  Cost 
A l t e rna t ives  t o  t h e  FY 72 FAAR Program. Both i n  CMO F i l e s .  



a t  a r e a s o n a b l e  l e v e l  of r i s k .  The r i s k s  invo lved  had been sub- 
s t a n t i a l l y  reduced by m o d i f i c a t i o n s  t o  c o r r e c t  t h e  d e f i c i e n c i e s  
i d e n t i f i e d  d u r i n g  i n i t i a l  p r o d u c t i o n  t e s t s .  These m o d i f i c a t i o n s ,  
t o g e t h e r  w i t h  upda ted  s u p p o r t  r e q u i r e m e n t s ,  would be  s u b j e c t e d  t o  
t e s t s  b e f o r e  d e l i v e r y  t o  t h e  f i e l d .  I n  a d d i t i o n ,  f i e l d  e x p e r i e n c e  
w i t h  deployed hardware  would b e  a v a i l a b l e  b e f o r e  t h e  s tar t  of 
second p r o d u c t i o n .  The rev iew committee recommended t h a t  DA 
p r o v i d e  AMC w i t h  a n  e a r l y  d e c i s i o n  r e g a r d i n g  second procurement of 
t h e  FAAR system. During n e g o t i a t i o n s ,  hardware  q u a n t i t i e s  would 
be  a d j u s t e d  t o  c o i n c i d e  w i t h  a v a i l a b l e  funds .  8 

(~j Seven months l a t e r ,  i n  September 1973,  M I C O M  r e c e i v e d  
o r d e r s  t o  proceed w i t h  a c t i o n s  l e a d i n g  t o  award of t h e  second buy 
p r o d u c t i o n  c o n t r a c t  i n  A p r i l  1974. DCSLOG r e l e a s e d  FY 1973 f u n d s  
i n  t h e  amount o f  $28 m i l l i o n  f o r  hardware procurement ;  however, 
b e f o r e  award o f  t h e  c o n t r a c t ,  t h e  r e s u l t s  o f  a s p e c i a l  O p e r a t i o n a l  
T e s t  & E v a l u a t i o n  (OTE) were  t o  b e  submi t t ed  f o r  rev iew by t h e  
Deputy D i r e c t o r  (Tes t  & E v a l u a t i o n ) ,  O f f i c e  of t h e  S e c r e t a r y  of 
Defense. Other  c o n s t r a i n t s  t o  be s a t i s f i e d  b e f o r e  award o f  t h e  
c o n t r a c t  i n c l u d e d  a s s u r a n c e  t h a t  t h e  Block I m o d i f i c a t i o n s  
c o r r e c t e d  t h e  problems t h e y  were  des igned  t o  remedy and t h a t  t h e  
mean-time-between-failure and r e l i a b i l i t y  ach ieved  t h e  v a l u e s  
p r e d i c t e d  a t  t h e  December 1972 IPR. The i t e m s  t o  b e  p rocured  
i n c l u d e d  86 r a d a r s ,  568 TADDS, 1 0  SMTS, and 25 OMTS. The number 
of TADDS u n i t s  d i d  n o t  i n c l u d e  REDEYE team r e q u i r e m e n t s ;  however, 
i f  c o s t s  from t h e  r e q u e s t s  f o r  q u o t a t i o n  p e r m i t t e d ,  t h e  f u l l  
q u a n t i t y  o f  1 , 6 2 1  was t o  b e  p rocured .9  

( F O ~ )  The d e l a y  i n  guidance from h i g h e r  h e a d q u a r t e r s  l e d  
t o  an  e s c a l a t i o n  i n  e s t i m a t e d  program c o s t s .  The c o s t  s t u d y  of 
4 January  1973 had been based upon a c o n t r a c t  award d a t e  of June  
1973, whereas  t h e  DA guidance c a l l e d  f o r  a n  award d a t e  of A p r i l  
1974. T h i s  10-month d e l a y  i n c r e a s e d  t h e  e s t i m a t e d  c o s t  f o r  
A l t e r n a t e  B Option 2 ( c o m p e t i t i v e )  by $4,609,000, from $27,850,000 
t o  $32,457,000. An a d d i t i o n a l  9-month s t r e t c h o u t  i n  complet ion of 
p r o d u c t i o n  d e l i v e r i e s  c r e a t e d  a n o t h e r  p o t e n t i a l  fund ing  s h o r t a g e  
o f  $3,389,000, i n c r e a s i n g  t h e  t o t a l  program c o s t  by $7,998,000, 

8~~~~ Pdn Decn Review, 1 4  Feb 73.  Atchd t o  TT, Cdr,  AMC, t o  
Cdr, MICOM, 8 Feb 73, s u b j :  FAAR Pdn Decn Review, 1 4  Feb 73, 0830 
H r s .  CMO F i l e s .  

( 1  TT, Cdr, AMC, t o  Cdr, M I C O M ,  1 4  Sep 73,  s u b j :  FAAR Second 
Proc.  (2)  L t r ,  DCSLOG, DA, t o  Cdr,  AMC, 24 Sep 73,  s u b j :  FAAR P r o c ,  
w 1st I n d ,  Cdr, AMC, t o  Cdr, MICOM, 1 Oct 73. (3)  L t r ,  DCSLOG, DA, 
t o  Cdr, AMC, 1 Oct 73,  s u b j :  N 72 & 73 M s l  P roc  Programs. A l l  i n  
CMO F i l e s .  



from $27,850,000 t o  $35,846,000. Added t o  t h i s  c o s t  e s t ima te  was 
$248,000 f o r  t h e  procurement of  62 b a t t e r y  chargers  t o  be placed 
i n  t h e  SMTS t o  recharge TADDS b a t t e r i e s .  The need f o r  t h i s  i tem 
had been emphasized du r ine  t h e  December 1972 IPR. 

(U) Yet another  problem r e s u l t i n g  from the  delayed program 
r e l e a s e  and c o n t r a c t  award concerned t h e  FAAR engineer ing  s e r v i c e s  
c o n t r a c t  w i th  Sanders,  which was scheduled t o  e x p i r e  on 30 December 
1973. To main ta in  program c o n t i n u i t y  and t o  cover p a r t  of t h e  
10-month de lay ,  MICOM exe rc i sed  an opt ion  f o r  a n  a d d i t i o n a l  5 
months of e f f o r t  f o r  $1,344 810. This  extended t h e  performance 
per iod  through 30 May 1974. i 0 

Spec ia l  Operat ional  Test  & Evaluat ion 

(U) The requirement f o r  a d d i t i o n a l  ope ra t iona l  t e s t s  and 
eva lua t ion  of t h e  FAAR be fo re  commitment of funds f o r  t h e  second 
buy stemmed from t h e  f a c t  t h a t  t h e  system had n o t  been t e s t e d  i n  
a r e a l i s t i c  environment. To s a t i s f y  t h i s  requirement ,  a two-phase 
t e s t  was conducted t o  demonstrate system performance wi th  r e spec t  
t o  m u l t i p l e  high performance a i r c r a f t ,  h e l i c o p t e r s  f l y i n g  nap-of- 
the-ear th ,  and s o p h i s t i c a t e d  e l e c t r o n i c  countermeasures (ECM). 

(U) Phase I was conducted by Headquarters ,  Modern Army 
Selec ted  System Tes t ,  Evalua t ion ,  & Review (MASSTER) a t  Fo r t  Hood, 
Texas, and monitored by t h e  Army Opera t iona l  Tes t  & Evaluat ion 
Agency (OTEA). This  t e s t ,  i n  November and December 1973, allowed 
f o r  s u i t a b l e  t e r r a i n ,  s u f f i c i e n t  h igh  performance a i r c r a f t  from a 
nearby A i r  Force base ,  h e l i c o p t e r  and ECM r e sources ,  u n r e s t r i c t e d  
f l i g h t  p r o f i l e s  and a t t a c k  d i r e c t i o n s ,  and an o p e r a t i o n a l  FAAR 
pla toon  organic  t o  a VULCAN b a t t a l i o n .  The Phase I t e s t ' ,  however, 
was uninstrumented. To o b t a i n  a more complete understanding of 
t h e  FUR'S ope ra t iona l  e f f e c t i v e n e s s ,  an instrumented phase was 
conducted i n  conjunct ion wi th  t e s t s  of t h e  CHAPARRAL a t  Fo r t  
Lewis, Washington, dur ing  February 1974. Tes t ing  a t  t h a t  l o c a t i o n  
o f f e r e d ,  i n  a d d i t i o n  t o  i n s t rumen ta t ion ,  a d i f f e r e n t  t e r r a i n ,  
ope ra t ion  wi th  CHAPARRAL f i r e  u n i t s ,  and wide v a r i a t i o n s  i n  
weather and v i s i b i l i t y .  But t h e s e  advantages were p a r t i a l l y  
o f f s e t  by r e s t r i c t i o n s  i n  f l i g h t  p r o f i l e s  and d i r e c t i o n  of a t t a c k ,  
power l i m i t a t i o n s  on ECM, and l i m i t a t i o n s  i n  t h e  number and types 

'OMFR, G. R. Ba i ley  & S. 0 .  Burns, cHAP/FAAR Div, SSMO, 15 
Oct 73, sub j :  FAAR Program Funding. Atchd a s  i n c l  t o  DF, Chf, 
CHAP/FAAR Div, SSMO, 16 Oct 73, s u b j :  Req f o r  Va l ida t ion  of FAAR 
Second Buy Cost Increase .  CMO F i l e s .  



of h igh  performance a i r c r a f t  . l1 

(U) Representa t ives  of MICOM and OTEA presented  t h e  r e s u l t s  
of t h e  eva lua t ion  t o  t h e  D i r ec to r  of Defense Research & Engineering 
(DDRE) on 5 Apr i l  1974. DDRE then  approved t h e  second FAAR pro- 
curement. l2 Although o t h e r  c o n s t r a i n t s  placed on procurement 
a c t i o n  had n o t  been f u l l y  s a t i s f i e d ,  DCSLOG informed AMC t h a t  t h e  
need f o r  t h e  FAAR system had been reexamined and t h a t  i t  was 
u rgen t ly  needed t o  m e e t  o p e r a t i o n a l  requirements .  He t h e r e f o r e  
reques ted  t h a t  t h e  c o n t r a c t  award be  expedi ted  and t h a t  t h e  
e a r l i e s t  p o s s i b l e  d e l i v e r y  of  hardware be  e f f e c t e d  t o  support  t h e  
deployed CHAPARFUL/VULCAN b a t t a l i o n s  and REDEYE teams.13 

Cont rac t  Negot ia t ion  

k 
(FYO) Meanwhile, t h e  planned award d a t e  f o r  t h e  hardware 

c o n t r a c t  had s l i p p e d  n e a r l y  2  months because of amendments t o  t h e  
r eques t  f o r  p roposa l  (RFP) i n  t h e  form of drawing a d d i t i o n s ,  
c o r r e c t i o n s ,  d e l e t i o n s ,  and/or  changes; t h e  magnitude and 
complexity of  t h e  t e c h n i c a l  d a t a  package; and t h e  t i m e  r equ i r ed  
f o r  o f f e r o r s  t o  o b t a i n  vendor quo ta t i ons .  The RFP was i s sued  on 
25 October 1973. Under t h e  o r i g i n a l  p l an ,  t h e  proposa ls  were t o  
be  rece ived  by 28 December 1973, e v a l u a t i o n s  and n e g o t i a t i o n s  
were t o  be  completed by 15  February 1974, and t h e  c o n t r a c t  was 
t o  be  awarded on 5 A p r i l  1974. For reasons  noted above, t h e  
scheduled award d a t e  was s l i p p e d  t o  24 May 1974.14 However, 
n e g o t i a t i o n s  were completed i n  t i m e  f o r  award of t h e  hardware 
c o n t r a c t  on 1 3  May. 

h 
(FOYO) Five  f i rms  submit ted proposa ls  f o r  compet i t ive  pro- 

curement of t h e  FAAR: Sanders Assoc ia tes ;  Sperry Gyroscope 
Div is ion  of Sper ry  Rand, Inc . ;  Applied Devices,  Inc: Dyne11 
E l e c t r o n i c s  Corporat ion;  and Frequency ~ a b o r a t o r i e s .  i5 On 1 3  May 

"FAAR Fac t  Book, pp. 2-3. CMO F i l e s .  

" ~ i s t  Rept,  SSMO, FY 74, p. 4. HDF. 

1 3 ~ t r ,  DCSLOG, DA, t o  Cdr, AMC, 19 Apr 74, sub j  : FAAR. CMO 
F i l e s .  

l4 (1) 1st Ind ,  Cdr, AMC, t o  Cdr, MICOM, 29 Apr 74, on L t r ,  
DCSLOG t o  Cdr, AMC, 19 Apr 74, sub j : FUR. (2) L t r  , Cdr , MICOM, 
t o  Cdr, AMC, 3 Dec 73, s u b j :  FAAR Proc. (3) Dai ly  Jou rna l  I t e m ,  
D/P&P, 12  Dec 73, sub j :  FAAR Competit ive Proc.  A l l  i n  CMO F i l e s .  

1 5 1 n t w ,  M. T. Cagle w J ay  Snyder, D/P&P, 7 Apr 75. 



1974, M I C O M  awarded t h e  Sper ry  Gyroscope D i v i s i o n  of Sper ry  Rand 
a  FAAR p r o d u c t i o n  c o n t r a c t  (DA-~H01-74-C-0779) f o r  $18,214,622, 
which i n c l u d e d  b o t h  major  items and c o n c u r r e n t  r e p a i r  p a r t s .  
Through c o m p e t i t i o n  and t h e  combining of buys ,  r e p a i r  p a r t s ,  
which i n c l u d e d  some 241 l i n e  items were p rocured  f o r  abou t  40 
p e r c e n t  of t h e  programmed d o l l a r s  . I 6  Subsequent m o d i f i c a t i o n s  t o  
t h e  c o n t r a c t  i n c r e a s e d  i t s  v a l u e  t o  $18,245,575 a s  of 27 March 
1975. The major items procured  and t h e  d e l i v e r y  s c h e d u l e  were  
as fo l lows .  17  

I t e m  - 9f-r Del ivery  Schedule  

FAAR 8 6  Sep 75 - Oct 76 
TADDS 1 , 6 2 1  Sep 75 - Apr 77 
OMTS 2 5  Sep 75 - Aug 76 
SMTS 1 0  Sep 75 - May 76 

(U) As a g e n e r a l  r u l e ,  t h e  e n g i n e e r i n g  s e r v i c e s  c o n t r a c t  i s  
awarded t o  t h e  p r o d u c t i o n  c o n t r a c t o r .  I n  t h i s  c a s e ,  however, i t  
went t o  Sanders  A s s o c i a t e s .  I n  June  1974, Sanders  r e c e i v e d  a  
$7,080,072 c o n t r a c t  (DA-AH01-74-C-0934) f o r  follow-on e n g i n e e r i n g  
s e r v i c e s  s u p p o r t  o f  t h e  second FAAR p r o d u c t i o n  buy. T h i s  c o n t r a c t  
would s u p p o r t  t h e  FAAR program through complet ion o f  p r o d u c t i o n  
d e l i v e r i e s  i n  t h e  f o u r t h  q u a r t e r  of FY 1977.18 

M 
($2) NO f u r t h e r  p r o d u c t i o n  o f  t h e  FAAR sys tem was planned f o r  

Army u s e ,  b u t  t h e r e  were  s e v e r a l  f o r e i g n  m i l i t a r y  sales c a s e s  i n  
p r o c e s s .  I n  February 1975, 4  FAARfs, 36 TADDS u n i t s ,  504 
CHAPARRAL missiles, and 37 f i r e  u n i t s  were  s o l d  t o  Morocco f o r  
a t o t a l  of $81.1 m i l l i o n .  B r a z i l  and I r a n  were  a l s o  c o n s i d e r i n g  
purchase  of t h e  FAAR system.19 

Army I n v e n t o r y  S t a t u s  

& ! $ W i t h  d e l i v e r y  o f  t h e  second buy, t h e  t o t a l  Army i n v e n t o r y  
would c o n s i s t  o f  176 FAARfs, 2,556 TADDs's, 75 OMTSfs, and 3 1  

l6 (I) H i s t  Rept,  SSXO, M 74, p. 4. (2)  H i s t  Rept,  D/Mat Mgt , 
FY 74, p. 18 .  (3)  H i s t  Rep t ,  D/P&P, FY 74, p. 9. A l l  i n  HDF. 
(4)  flOTE: The a u t h o r  was n o t  a l lowed a c c e s s  t o  t h e  E v a l u a t i o n  
Board Report .  

1 7 c o n t r  C-0779, 1 3  May 74. CMO F i l e s .  

l8 (1) Contr  C-0934, J u n  74. (2)  F a c t  S h e e t ,  Mgr , SSMO, 3  Dec 
73, s u b j :  FAAR Program S t a .  Both i n  CMO F i l e s .  

"FAAR F a c t  Book. CMO F i l e s .  



SMTS's. D i s t r i b u t i o n  of t h e  f i r s t  buy is  shown i n  Table 11. The 
planned d i s t r i b u t i o n  of t he  second buy r ada r s  and TADDS u n i t s  was 
a s  fol lows.  

Location Radars TADDS 

CONUS* 7  0  1,087 
Germany 0  272 
Korea 8  139 
Hawaii 8  - 123 

86 1 ,621  

*Includes a c t i v a t i o n  of t h e  5 t h ,  7 t h ,  & 24th Div is ions .  
Ih 
(E) The REDEYE requirements  f o r  t h e  TADDS, which t o t a l e d  

1,744, were t o  have been f i l l e d  from t h e  second buy; however, 265 
advance u n i t s  were i s sued  from depot s tock  t o  RECEYE teams i n  
Europe. The remaining 670 TADDS from t h e  f i r s t  buy were deployed 
i n  support  of CHAPARRAL/VULCAN b a t t a l i o n s .  Of t h e  1 ,621  TADDS 
u n i t s  under c o n t r a c t ,  583 would be a l l o c a t e d  t o  CIUPAP~AL/VULCAN 
b a t t a l i o n s  and 1,038 t o  REDEYE teams, l eav ing  t h e  l a t t e r  441 u n i t s  
s h o r t  of e s t a b l i s h e d  requirements .  20 

'OFAAR Fact  Book. CMO F i l e s .  
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LL 
TABLE 11-(jZ) FAAR System F i r s t  Buy D i s t r i b u t i o n  (U) 

LOCATION RADARS TADDS OMTS SIRS 

T a c t i c a l  Equipment 

USAREUR - Germany 52 685* 19 7 
For t  Bragg, N.C. 8 60 3 1 
For t  ~ o o d  , ~ Texas 

Non-Tactical Equipment 

F o r t  Bliss - Tng Base 
Redstone Arsenal  
F t  Huachuca, Arizona 
563 Ord Co, Germany 
Sanders Assoc ia tes  
Sperry Gyroscope 
FAAR~CHAPARRAL Tests 
Maintenance F l o a t s  
Let terkenny Army Depot - 2 

90 

*Includes 265 from depot s tocks  t o  REDEYE teams. 
**Washouts. 

SOURCE: FAAR Fac t  Book. CMO F i l e s .  



CHAPTER X I 1  

(U) FAAR COST SUIfMARY 

(U) During t h e  FY 1965-73 p e r i o d ,  t h e  Army i n v e s t e d  a t o t a l  
of $99,497,342 i n  development and p r o d u c t i o n  of t h e  FAAR system.  
Fol lowing i s  a breakdown of t h e  inves tment  by a p p r o p r i a t i o n  and 
f i s c a l  y e a r  ( i n  m i l l i o n s  o f  d o l l a r s ) .  

RDTE 

1.660 
.440 

2.025 
1.497 
1.618 

.430 
1.036 

.512 

.286 

9.504 

PEMA - TOTAL 

1.660 
.440 

2.025 
1.497 

42.783 44.401 
13.799 14.229 

1.844 2.880 
29.280 29.792 

2.287 2.573 

89.993 99.497 

(U) The RDTE c o s t  o f  $9,504,000 f o r  t h e  1965-73 p e r i o d  n e a r l y  
doubled t h e  o r i g i n a l  e s t i m a t e  of $5,945,000 f o r  t h e  p e r i o d  through 
FY 1971. Of t h e  RDTE funds  a u t h o r i z e d ,  $8,605,000 was a l l o c a t e d  
t o  and d i spensed  by M I C O M ,  most o f  i t  going t o  Sanders  A s s o c i a t e s ,  
t h e  pr ime R&D c o n t r a c t o r  ( s e e  T a b l e  1 2 ) .  

(U) Inc luded  i n  t h e  PEMA inves tment  was $1,108,630 f o r  t h e  
Block I m o d i f i c a t i o n  program i n  FY 1973. The c o s t  o f  t h e  f i r s t  
p r o d u c t i o n  buy was $58,426,194, w h i l e  t h e  second buy t o t a l e d  
$ 3 0 , 4 5 8 , 5 1 8 . ~  

'(1) RDTE Program Cost Sum, compiled by Nancy Smalley , CMO, 
Feb 75. (2)  PEMA Cost Sum of  FAAR Sys a s  o f  3 1  Mar 75, compiled 
by Johnny C. King, Budget Div,  Compt. 



TABLE 12 (U) Actual FAAR RDTE cost* 

AGENCY FY65 FY66 FY67 FY68 FY 69 FY70 FY71 FY72 FY73 TOTAL 

MICOM 

Proj ~ g t / ~ p t  .I60 

Sanders Assocs 1.500 

HDL 

TECOM 

TACOM 

Miscellaneous 

TOTAL MICOM: 1.660 

PMO 

TECOM 

TOTAL : 1.660 

* 
In millions of dollars. 

SOURCE: RDTE Program Cost Sum, Compiled by Nancy Smalley, CMO, Feb 75. 



CHAPTER X I 1 1  

(a DEPLOYMENT (U) 

(U) The f i r s t  two FAAR u n i t s  reached t h e  f i e l d  i n  December 
1972, some 3 yea r s  a f t e r  i n i t i a l  deployment of t h e  CHAPARRAL/ 
VULCAN systems. By t h e  end of August 1973, n ine  FAAR u n i t s  had 
been t r a i n e d  and deployed a s  shown i n  Table 13. Addi t iona l  u n i t s  
would be deployed upon d e l i v e r y  of t h e  product ion systems under 
con t r ac t .  

(U) A s  s t a t e d  e a r l i e r ,  t h e  Block I modi f ica t ion  program on 
t a c t i c a l l y  deployed FAAR systems began i n  J u l y  1973 and was 
completed i n  Apr i l  1974. These modi f ica t ions  co r r ec t ed  t h e  
d e f i c i e n c i e s  and shortcomings found during i n i t i a l  product ion 
t e s t s ,  bu t  they were overtaken by o the r  equipment d e f i c i e n c i e s  
and l o g i s t i c  support  and m a t e r i e l  r ead ines s  problems. 

Ear ly  L o g i s t i c  Support Problems 

(U) I n  May 1973, w i th  overseas deployment of t h e  f o u r t h  FAAR 
u n i t ,  t h e  Senior  S t a f f  Technical  Representa t ive  (SSTR) i n  Europe 
repor ted  numerous d i sc repanc ie s  i n  m a t e r i e l  shipments t o  t h a t  
t h e a t r e .  He noted,  f o r  example, t h a t  t h e  f i e l d  maintenance van 
had been shipped wi th  d e f e c t i v e  key components and wi thout  l og  
books and sh ipping  o r  packing lists. '  The source  of t h e  problem 
was t r aced  t o  t h e  poor q u a l i t y  of new m a t e r i e l  coming d i r e c t l y  
from t h e  manufacturer ,  t h e  l a c k  of adequate  product acceptance 
in spec t ions  and s u r v e i l l a n c e  over c o n t r a c t o r  ope ra t ions ,  and 
shipment of t h e  m a t e r i e l  by t h e  depot wi thout  b e n e f i t  of a  v i s u a l  
o r  func t iona l  check. These and o the r  l o g i s t i c  support  problems 
were soon overcome by c o r r e c t i v e  a c t i o n s  i n s t i t u t e d  through t h e  
coordinated e f f o r t s  of r e spons ib l e  MICOM elements and t h e  
Let terkenny Army Depot. 2  

'DF, D/Maint t o  Mgr, ADSIMO, 9 May 73, sub j :  FAAR Shpmts t o  
Europe. HDF. 

(1) DF, Mgr , ADSIMO, t o  DIMaint , 22 May 73, subj  : FAAR 
Shpmts t o  Europe. (2) L t r ,  D/Prod Assurance t o  Cdr, LEAD, 11 Jun 
73, s u b j :  Qual i ty  of FAAR Shpn;ts t o  Europe. (3) L t r ,  Cdr, LEAD, 
t o  MG E. I. Donley, Cdr, MICOM, 25 Jun 73, n . s .  (4)  L t r ,  Cdr, 
MICOM, t o  COL H. C. Newell, Cdr, LEAD, 16  J u l  73, n . s .  A l l  i n  HDF. 



4 
TABLE 13-(Q) FAAR T a c t i c a l  Deployments (U) 

UNIT DESIGNATION AssIG~~ENT/LOCATION ACTIVATED DEPLOYED RADARS TADDS OMTS SMTS 

1st ~ n / 6 8 t h  Arty  
27 th  Maint Bn 

1st Bn/59th A r t y  
9 1 s t  Ord D e t  

3 rd  Bn/67th Ar ty  
218th  Ord D e t  

6 t h  Bn/56th A r t y  
224th  Ord D e t  

3rd Bn/4th Arty  
763 Ord D e t  

2nd Bn/60th Ar ty  
92nd Ord D e t  

3rd  ~ n / 6 l s t  Ar ty  
509th  Ord D e t  

2nd Bn/59th Arty  
280th Ord D e t  

2nd ~ n / 6 7 t h  Ar ty  
172nd Ord D e t  

1st Cav Div, F t  Hood 

5 t h  Corps ,  Germany 

7 t h  Corps, Germany 

32nd AADCOM, Germany 

82nd Abn Div, F t  Bragg 

32nd AADCOM, Germany 

5 t h  Corps,  Germany 

7 t h  Corps, Germany 

32nd AADCOM, Germany 

2 1  Aug 72 

1 8  Sep 72 

1 6  Oct 72 

1 3  Nov 72 

8 J a n  73  

5 Feb 73 

5 Mar 73 

2 Apr 73 

30 Mar 73 

Dec 72 

Dec 72 

Jan  73 

Feb 73 

Apr 73 

May 73 

Jun  73 

J u l  73 

Aug 73 

SOURCE: FUR F a c t  Book, CMO F i l e s .  



C r i t i c i s m  of  t h e  G a m a  Goat-FAAR Combination 

(U) The c o r r e c t i o n  of o p e r a t i o n a l  d e f i c i e n c i e s  i n  t h e  t a c t i c a l  
FAAR system proved t o  b e  a much more d i f f i c u l t ,  expens ive ,  and t i m e  
consuming t a s k .  Of prime concern were  c o n t i n u i n g  o v e r l o a d  and 
m o b i l i t y  problems w i t h  t h e  M561 G a m a  Goat v e h i c l e .  E a r l y  i n  t h e  
development program, t h e  M l O l  t ra i ler  was added t o  r e l i e v e  t h e  
weight  problem, b u t  t h e  sys tem was s t i l l  overweight .  Eng ineer ing  
and s e r v i c e  tests of  t h e  PPE u n i t s ,  completed i n  September 1971, 
d i s c l o s e d  t h a t  t h e  v e h i c l e  f a i l e d  t o  meet m o b i l i t y  r e l i a b i l i t y  
r e q u i r e m e n t s  f o r  t h e  FAAR t o  keep pace  w i t h  t h e  s u p p o r t e d  a i r  
d e f e n s e  u n i t s .  Design changes i n  t h e  t r a n s m i s s i o n ,  s u s p e n s i o n ,  
and a x l e  s h a f t s  were  r e t r o f i t t e d  t o  t h e  v e h i c l e s  s u p p l i e d  f o r  
i n i t i a l  p r o d u c t i o n  u n i t s .  Y e t ,  t h e  f i e l d  u n i t s  i n  Europe con- 
t i n u e d  t o  e x p r e s s  d i s s a t i s f a c t i o n  w i t h  t h e  Gama Goat-FAAR 
combinat ion.  

Ch 
($) I n  J u l y  1973, t h e  Commander, U. S. Army Europe (USAREUR) 

r e p o r t e d  a number of problems w i t h  t h e  sys tem,  some of which had 
been addressed  i n  t h e  e n g i n e e r i n g  and s e r v i c e  t e s t  r e p o r t s .  The 
The Gama Goat, h e  complained,  was over loaded  and t h e  combinat ion 
had a h i g h  c e n t e r  o f  g r a v i t y ,  making t h e  sys tem u n s t a b l e  and 
p r e v e n t i n g  a c c e s s  t o  some d e s i r a b l e  a r e a s  i n  t h e  rugged t e r r a i n  
of t h e  forward a r e a  d e f e n s e  s e c t o r .  The maximum s a f e  speed on 
hard-sur faced  r o a d s  was 15-20 miles p e r  hour ,  which would n o t  
p e r m i t  t h e  FAAR t o  keep pace  w i t h  a normal a i r  d e f e n s e  march u n i t .  
I n  a d d i t i o n ,  s p a c e  f o r  on-veh ic le  equipment,  crew, and crew equip- 
ment was ex t remely  l i m i t e d ,  f o r c i n g  one crewman t o  r i d e  i n  t h e  
FAAR s h e l t e r .  T h i s  was most u n d e s i r a b l e  because  of t h e  i n s t a b i l i t y  
o f  t h e  vehicle-FAAR combinat ion.  4 

(U) I n  a n  e f f o r t  t o  s o l v e  t h e  o v e r l o a d  problem, TACOM 
developed a v e h i c l e  s u s p e n s i o n  k i t  c o n s i s t i n g  of c o i l  s p r i n g s ,  
a i r  l i f t  s p r i n g  bag,  s u p p o r t i n g  pad,  and improved b a l l  j o i n t s .  
The m o d i f i c a t i o n  k i t s  were  i n s t a l l e d  on a l l  M561 v e h i c l e s  d u r i n g  
EY 1 9 7 4 . ~  The u s e r s ,  however, s t i l l  were  n o t  s a t i s f i e d  w i t h  t h e  
v e h i c l e .  According t o  a Genera l  Accounting O f f i c e  (GAO) r e p o r t ,  
t h e y  f e l t  t h a t  t h e  G a m a  Goat l a c k e d  d u r a b i l i t y ,  t h a t  i t  was 
d i f f i c u l t  and e x h a u s t i n g  t o  d r i v e ,  and t h a t  i t  "was oversoph is -  
t i c a t e d  and a p i e c e  of junk." D r i v e r s  of t h e  v e h i c l e  c la imed 

3 ~ e e  above,  pp. 136-37, 162. 

4 ~ ~ ,  Cdr, AMC, t o  Cdr, MICOM, 1 3  J u l  73, s u b j  : FAAR Bfg t o  
CG AMC. HDF. 

' ~ i s t  Rept ,  SIMO, EY 74, p. 4.  HDF. 



t h a t  t h e  t ruck  was d i f f i c u l t  t o  s t e e r  up h i l l s  and t h a t  i t  
handled poorly i n  l i g h t  snow, s l i pped  i n  shal low mud, and could 
not  c r o s s  tundra.  They complained t h a t  t h e  t ruck  had a  tendency 
t o  pop out  of gear ,  and, un le s s  they were c a r e f u l  whi le  s h i f t i n g ,  
t h e  a x l e  o r  p r o p e l l e r  s h a f t  u n i v e r s a l  j o i n t s  would break. 6  

(U) In  September 1974, TACOM completed programmed product ion 
of t h e  M561 Gama Goat and undertook a  product improvement program.7 
S u f f i c i e n t  M561 v e h i c l e s  were a v a i l a b l e  f o r  t h e  second product ion 
buy of t h e  FAAR; however, t h e  systems being so ld  t o  fo re ign  
coun t r i e s  would be mounted on t h e  M35A2 veh ic l e .8  This  v e h i c l e ,  
i t  w i l l  be r e c a l l e d ,  had been used a s  an  i n t e r i m  prime mover f o r  
t h e  FAAR pending a v a i l a b i l i t y  of t h e  Gama Goat. 

Opera t iona l  Readiness Problems 

(U) A s  a  r e s u l t  of growing concern about t h e  u n s a t i s f a c t o r y  
o p e r a t i o n a l  r ead ines s  of t h e  FAAR system, MICOM s e n t  a  t e c h n i c a l  
a s s i s t a n c e  team t o  Europe, on 27 September 1974, t o  i n s t a l l  
modi f ica t ions ,  g e t  a s  many equipments o p e r a t i o n a l  a s  p o s s i b l e ,  
determine t h e  causes of r ead ines s  problems, and make recommenda- 
t i o n s  f o r  t h e i r  so lu t ion .  The team members spen t  34 days i n  
Germany, dur ing  which time they v i s i t e d  t h e  563d Ordnance Company 
and seven CHAPARRAL~VULCAN a i r  defense  b a t t a l i o n s  and t h e i r  
r e s p e c t i v e  d i r e c t  support  u n i t s .  

(U) A t  t h e  time of t h e  team's depa r tu re ,  48 r ada r s  were 
modified and e l e c t r o n i c a l l y  o p e r a t i o n a l  and 5  were s t i l l  awai t ing  
r e q u i s i t i o n e d  p a r t s .  Four of t h e  n ine  SMTSts were modified and 
f u l l y  o p e r a t i o n a l ,  and f i v e  had commercial equipments ou t  f o r  
c a l i b r a t i o n .  In  many i n s t a n c e s ,  t h e  team found t h a t  t h e  u n i t s  
were r e p o r t i n g  more r ada r s  o p e r a t i o n a l  than  was a c t u a l l y  t h e  case.  
Many of t h e  r a d a r s  r epo r t ed  o p e r a t i o n a l  were not  w i th in  t h e i r  
s p e c i f i c a t i o n s .  These r ada r s  could t r a c k  high-f lying l a r g e  
a i r c r a f t ,  bu t  could n o t  t r a c k  low-flying a i r c r a f t  i n  ground 
c l u t t e r .  One Gama Goat v e h i c l e  was i n o p e r a t i v e  a t  one b a t t a l i o n  
s i t e  and v e h i c l e  t r o u b l e  had prevented d e l i v e r y  of t h e  FAAR t o  
another  s i t e .  

(U) One of t h e  primary c o n t r i b u t o r s  t o  t h e  u n s a t i s f a c t o r y  

6~~~ r e p t  quoted i n  Jack Anderson column, The HuntsviZZe 
Times, 14 Jan  75, p .  9. 

7 F ~ ~ ~ ~ ~ ~ ,  M. T. Cagle w Robert L. Swint,  TACOM, 10 Apr 75. 
8  

Intvw, M. T. Cagle w Roy M. E z e l l ,  CMO, 31  Mar 75. 



o p e r a t i o n a l  r ead ines s  s t a t u s  of t h e  FAAR system was t h e  l a c k  of 
adequate  personnel  t r a i n i n g  i n  t h e  ope ra t ion  and maintenance of 
t h e  radar .  The ope ra to r s  and o rgan iza t iona l  maintenance personnel  
repor ted  t h a t  t hey  rece ived  3 weeks of t r a i n i n g  on t h e  FAAR a t  
Fo r t  B l i s s ,  bu t  most of i t  was on march order  and emplacement 
procedures.  The d i r e c t  and gene ra l  support  maintenance personnel  
had rece ived  a  5-week course  a t  t h e  U. S. Army I n t e l l i g e n c e  School 
a t  F o r t  Huachuca, Arizona, bu t  t h e  ma jo r i t y  of t h a t  t r a i n i n g  was 
on t h e  TPX-50 IFF u n i t .  About 65 percent  of t h e  FAAR personnel  
i n  Europe were school  t r a i n e d ;  however, t h e  non-trained personnel  
were o f t e n  s u p e r i o r  t o  those  w i t h  t r a i n i n g .  Another f a c t o r  was 
t h a t  t h e  FAAR t roops  d i d  n o t  understand t h e  t a c t i c a l  and opera- 
t i o n a l  use  of t h e  r ada r .  Very few knew anything about t h e  TADDS 
u n i t  and t h e r e  was no evidence t h a t  they had been deployed wi th  a  
f i r i n g  u n i t .  B a t t a l i o n  commanders r e a d i l y  admit ted t h a t  no 
i n t e g r a t e d  t r a i n i n g  had been conducted. The team recommended 
t h a t  a  t e c h n i c a l  a s s i s t a n c e  t r a i n i n g  package be fu rn i shed  t o  
a s s i s t  each commander i n  providing a d d i t i o n a l  t r a i n i n g  f o r  h i s  
t roops ,  p a r t i c u l a r l y  i n  t h e  a r e a  of ope ra to r  and o rgan iza t iona l  
maintenance personnel .  

(U) Also c o n t r i b u t i n g  t o  t h e  FAAR o p e r a t i o n a l  r ead ines s  
problem were des ign  d e f i c i e n c i e s  i n  t h e  system. The team repor t ed  
a  t o t a l  of 1 3  d e f i c i e n c i e s  r e q u i r i n g  c o r r e c t i o n ,  two of them 
involv ing  s e r i o u s  s a f e t y  hazards .  One of t h e  l a t t e r  problems 
stemmed from water l eak ing  i n t o  t h e  s h e l t e r  through t h e  roof  and 
f l o o r .  The presence of water and h igh  v o l t a g e  i n s i d e  t h e  s h e l t e r  
c r ea t ed  a  hazardous condi t ion .  The o t h e r  s a f e t y  problem involved 
t h e  s p r i n g  t ens ion  on t h e  winch cab le  (one of t h e  Block I modifi- 
c a t i o n s ) ,  which f a i l e d  on most of t h e  r a d a r s ,  causing t h e  cab le  
(wire rope) t o  f r a y .  I f  t h e  w i re  rope should break-as d i d  occur 
a t  one s i t e  dur ing  t h e  team's v i s i t - t h e  mast and antenna would 
f a l l ,  c r e a t i n g  a  s e r i o u s  hazard t o  both personnel  and equipment. 
This  problem was apparent ly  t h e  r e s u l t  of improperly tempered 
s p r i n g  s t e e l .  The remaining d e f i c i e n c i e s  involved i n d i v i d u a l  
components which r equ i r ed  redes ign  t o  reduce t h e  f a i l u r e  r a t e  and 
improve performance. The team recommended t h a t  immediate a c t i o n  
be taken under t h e  engineering s e r v i c e s  c o n t r a c t  t o  s o l v e  t h e  
moisture and wi re  rope problems, and t h a t  t h e  o the r  design 
d e f i c i e n c i e s  be co r r ec t ed  through a  product improvement program 
and Block I1 modif ica t ions .  Other problems and c o r r e c t i v e  a c t i o n s  
addressed by t h e  team involved supply suppor t ,  t e c h n i c a l  manuals, 
and t h e  c a l i b r a t i o n  r e p a i r  c y c l e  f o r  t h e  SMTS. 9 

' ~ r i ~  Rept, Roy M. 
Team V i s i t  t o  USAREUR - 

E z e l l ,  12  Nov 74, r e :  FAAR Tech Ass is tance  
Germany, 27 Sep - 31 Oct 74. CE4O F i l e s .  



(U) A s  of A p r i l  1975, engineer ing  change proposa ls  were i n  
process  t o  e l i m i n a t e  t h e  s a f e t y  hazards ,  and MICOEI eng ineers  were 
working on o t h e r  problems r epo r t ed  by t h e  t e c h n i c a l  a s s i s t a n c e  
team. Work was a l s o  i n  p rog re s s  on problems r e  o r t e d  i n  Equipment 
Improvement Reports  from o t h e r  u s e r  l o c a t i o n s .  18 

(U) I n  summary, t h e  FAAR system was i n  t h e  f i e l d  and having 
more than  i t s  s h a r e  of problems, many of which could be t r a c e d  
t o  poor engineer ing  des ign  and a l a c k  of adequate  personnel  
t r a i n i n g .  With t h e  p o s s i b l e  except ion  of t h e  LACROSSE weapon 
system, t h e  Gama Goat-FAAR combination was probably t h e  most 
unpopular,  de r ided  p i e c e  of equipment eve r  f i e l d e d  by t h e  U .  S. 
Army. Never the less ,  i t  was f u l f i l l i n g  a v i t a l  r o l e  i n  suppor t  
of  t h e  CHAPARRAL/VULCAN f i r e  u n i t s  and R E D N E  teams. 

1°1ntvw, M .  T. Cagle w Charles  H. Kirchner ,  14  Apr 75. 
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CHAPTER X I V  

(U) I N  RETROSPECT 

The problems, f a i l u r e s ,  and mis takes  i n  judgement i n  t h e  
CHAPARRAL and FAAR programs have become legend wi th  t h e  passage of 
t i m e  and t h e  seasoning  of co ld  assessment .  What o r i g i n a l l y  appeared 
t o  be  a f a i r l y  r o u t i n e  t a s k  of  p rovid ing  a qu ick- f ix ,  i n t e r i m  
CHAPARRAL~FAAR c a p a b i l i t y  by January 1968 turned i n t o  a nightmare 
of  funding sho r t ages ,  performance d e f i c i e n c i e s ,  changes i n  m i l i t a r y  
requi rements ,  c o s t  over runs ,  and schedule  de l ays .  The t a s k  ' a t  t h e  
commodity cormnand l e v e l  was f u r t h e r  complicated by t h e  fragmented 
management s t r u c t u r e ,  manpower d e f i c i e n c i e s ,  and a l a c k  of t ime ly  
guidance from h igher  echelons.  

The CHAPARRAL was o r i g i n a l l y  conceived f o r  i n t e r i m  u s e  pending 
a v a i l a b i l i t y  of t h e  MAULER weapon system, whose development had 
f a l l e n  behind schedule  because of t e c h n i c a l  problems. It was t o  be  
a r a t h e r  unsoph i s t i ca t ed  assemblage of  off- the-shelf  hardware 
r e q u i r i n g  minimum changes i n  o r d e r  t o  provide  a n  o p e r a t i o n a l  
c a p a b i l i t y  by January 1968. The system was intended f o r  deployment 
t o  Europe only ,  and was t o  remain i n  t h e  f i e l d  some 2 t o  4 yea r s ,  
u n t i l  t h e  MAULER became a v a i l a b l e .  The quick-f ix ,  bo l t - t oge the r  
concept ,  however, was i n v a l i d a t e d  t h e  f i r s t  year  of development. 
Extensive component mod i f i ca t i ons  were r equ i r ed  and some system 
p e c u l i a r  equipment had t o  be developed. A s  a r e s u l t ,  t h e  
pro to type  system de l ive red  i n  August 1965 bore  l i t t l e  resemblance 
t o  t h e  concept o r i g i n a l l y  proposed, and system development c o s t s  
increased .  

With t h e  c a n c e l l a t i o n  of t h e  MAULER p r o j e c t  i n  November 1965, 
t h e  m i l i t a r y  requirements  f o r  t h e  CHAPARRAL were expanded, caus ing  
more changes i n  t h e  des ign  of major components and a f u r t h e r  
e s c a l a t i o n  i n  program c o s t s .  I n s t e a d  of a n  i n t e r i m  system w i t h  a 
s e r v i c e  l i f e  of 2 t o  4 yea r s ,  t h e  CHAPARRAL was changed t o  a more 
complex system which would f u l l y  meet world-wide environmental 
cond i t i ons  and have a n  es t imated  s e r v i c e  l i f e  of some 10  yea r s .  
I n i t i a l l y ,  i t  was assumed t h a t  t h e  necessary  improvements could be  
made and s t i l l  meet t h e  s e r v i c e  a v a i l a b i l i t y  d a t e  of January 1968; 
however, t h i s  o p t i m i s t i c  assumption f e l l  v i c t i m  t o  d e l a y s  i n  t h e  
d e c i s i o n  making p roces s  a t  h igher  headquar te rs ,  piecemeal funding 
suppor t ,  and t e c h n i c a l  and q u a l i t y  c o n t r o l  problems. I n  t h e  end, 
t h e  CHAPARRAL o p e r a t i o n a l  a v a i l a b i l i t y  d a t e  s l i p p e d  a t o t a l  of 22 
months and t h e  RDTE c o s t  increased  some 257 pe rcen t  over t h e  
o r i g i n a l  e s t i m a t e ,  from $17,500,000 t o  $62,481,000 through FY 1974. 
A l a r g e  p o r t i o n  of t h e  c o s t  growth and schedule  s l i p p a g e  was 



a t t r i b u t e d  t o  des ign  changes engendered by t h e  expanded m i l i t a r y  
requirements ,  t h e  scope of which exceeded expec ta t ions ,  and t o  
problems and de l ays  a s soc i a t ed  wi th  t h e  j o i n t  Army-Navy management- 
procurement concept.  Another con t r ibu to ry  f a c t o r  was t h e  
I I s top - s t a r t "  funding philosophy which no t  only had a profound 
impact on t h e  r a t e  and q u a l i t y  of t e c h n i c a l  progress ,  b u t  a l s o  
con t r ibu ted  t o  t h e  schedule s l i ppages  and t h e  s t eady  r i s e  i n  
development c o s t s .  

The Forward Area A l e r t i n g  Radar (FAAR) was b e s e t  w i t h  many of 
t h e  same problems a s  t h e  CHAPARRAL, p l u s  some n o t a b l e  ones of i t s  
own. It was o r i g i n a l l y  envisioned a s  a modified off- the-shelf  i t em 
t o  provide a s u i t a b l e  e a r l y  warning and i d e n t i f i c a t i o n  system w i t h i n  
t h e  same timeframe a s  t h e  i n t e r i m  CHAPARRAL. A s  i n  t h e  c a s e  of t h e  
CHAPARRAL, however, t h e  quick- f ix  concept f a i l e d  t o  meet t e c h n i c a l  
requirements.  With t h e  change i n  m i l i t a r y  requirements  c a l l i n g  f o r  
world-wide deployment and a n  expanded s e r v i c e  l i f e  of 8 t o  10  yea r s ,  
t h e  es t imated  RDTE c o s t  r o s e  from a n  a u s t e r e  l e v e l  of $2,110,000 
t o  $5,945,000 f o r  t h e  FY 1965-71 period.  

Sanders Assoc ia tes  began development of t h e  FAAR i n  May 1966. 
Three and a ha l f  y e a r s  l a t e r ,  i n  November 1969, t h e  CHAPARRAL 
system was deployed without  a n  e a r l y  warning and i d e n t i f i c a t i o n  
c a p a b i l i t y ,  a s  t h e  FAAR program f loundered i n  a maze of t e c h n i c a l ,  
managerial ,  f i n a n c i a l ,  and c o n t r a c t u a l  d i f f i c u l t i e s .  The FAAR 
system, developed a t  a t o t a l  c o s t  of $9.5 m i l l i o n  through FY 1973, 
f i n a l l y  reached t h e  f i e l d  i n  December 1972 amid growing u s e r  
concern about l a t e n t  d e f i c i e n c i e s  and a genera l  l a c k  of o p e r a t i o n a l  
r ead ines s .  Most of t h e  c o s t  growth, equipment d e f i c i e n c i e s ,  and 
schedule de l ays  could be  t r aced  t o  a poor engineer ing  des ign ,  poor 
con t r ac to r  performance, management d e f i c i e n c i e s  both w i t h i n  t h e  
Army and t h e  c o n t r a c t o r ' s  p l a n t ,  premature product ion r e l e a s e  of 
t h e  system over o b j e c t i o n s  of t h e  Army M i s s i l e  Command, t h e  
subsequent 21-month product i o n  hold ,  and t h e  equa l ly  premature 
d e c i s i o n  t o  resume product ion i n  A p r i l  1971. The d e f i c i e n c i e s  i n  
equipment i n i t i a l l y  deployed were co r r ec t ed  by Block I modi f ica t ions  
completed i n  A p r i l  1974. Subsequent d e f i c i e n c i e s  and l o g i s t i c  
support  and m a t e r i e l  r ead ines s  problems were even tua l ly  e l imina ted  
through a product improvement program and Block I1 modi f i ca t ions ,  
toge ther  w i t h  improved personnel  t r a i n i n g  i n  system ope ra t ion  and 
maintenance . 



TABLE 16- (U) CHAPARRAL/FAAR Cost summar? 

RDTE 

5.160 

19.486 

17.125 

7.251 

5.456 

2.492 

.605 

1.193 

.375 

3.338 

*See pp. 125,  180. 

TOTAL 

5.160 

45.516 

80.206 

15.251 

77.101 

72.325 

47.987 

16.828 

5.766 

3.798 

369.938 

( i n  m i l l i o n s  o f  d o l l a r s )  

RDTE 

1.660 

.440 

2.025 

1.497 

1.618 

.430 

1.036 

.512 

.286 

-- 
9.504 

TOTAL 

1.660 

,440 

2.025 

1.497 

44,401 

14.229 

2.880 

29.792 

2.573 

-- 

99.497 

( 

RDTE 

6.820 

19.926 

19.150 

8.748 

7.074 

2.922 

1 .641 

1.705 

.661 

3.338 

71,985 

APARRAL / ~f 
PEMA 

-- 
26.030 

63.081 

8.000 

114.428 

83.632 

49.226 

44.915 

7.678 

.460 

R 
TOTAL 

6.820 

45.956 

82.231 

16.748 

121.502 

86.554 

50.867 

46.620 

8.339 

3.798 

469.435 



CHAPTER XV 

(U) FORWRD AREA AIR DEFENSE OF TODAY AND TOMORROW 

Today, t h e  Army's a r s e n a l  of forward a r e a ,  low a l t i t u d e  
a i r  defense  weapons e s s e n t i a l l y  c o n s i s t s  of t hose  systems s e l e c t e d  
t o  f i l l  t h e  void l e f t  by te rmina t ion  of t he  MAULER program i n  1965. 
The CHAPARRAL~VULCAN and se l f -propel led  HAWK b a t t a l i o n s  reached 
t h e  f i e l d  i n  l a t e  1969, j o i n i n g  t h e  REDEYE teams which had been 
deployed some 2 yea r s  e a r l i e r .  The Forward Area A l e r t i n g  Radar, 
deployed i n  December 1972, g r e a t l y  enhanced t h e  o p e r a t i o n a l  
e f f e c t i v e n e s s  of t h e  CHAPARRAL/VULCAN f i r e  u n i t s  and REDEYE teams 
by providing them e a r l y  warning and t a r g e t  i d e n t i f i c a t i o n  
in£ ormation. 

On t h e  drawing boards was a new gene ra t ion  of low a l t i t u d e  
a i r  defense  weapons t o  cope w i t h  t h e  t h r e a t  i n t o  t h e  1980's .  The 
planned f u t u r e  genera t ion  cons i s t ed  of t h e  SHORAD (ROLAND 11) 
system f o r  defense  of t h e  rear -a rea ,  high-value t a r g e t s ;  t h e  
Improved CHAPARRAL f o r  defense  of t h e  d i v i s i o n  a r e a  o r  forward 
combat zone; t h e  shoulder - f i red  STINGER m i s s i l e  which would 
r ep lace  t h e  REDEYE; and t h e  SAM-D weapon system which would 
supplant  t h e  HAWK and NIKE HERCULES systems. 
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